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Abstract
The thesis is about ways to improve the technique of 
maternal mortality estimation known as the "sisterhood 
method', which entails questioning respondents on the 
circumstances of death for any sister who may have died. 
From the records of maternal deaths that occurred during 
1976-90 in the Matlab Demographic Surveillance System 
(DSS) area, a field station of the International Centre 
for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), a 
list was prepared of deceased women's surviving brothers 
and sisters, aged 15 years and over, born to the same 
mother. One adult brother or sister of each of the 
deceased women was interviewed and asked whether he or 
she had a sister whose death was due to pregnancy, 
childbirth or in the 90 days after childbirth. 
Information on maternity-related deaths obtained in the 
survey was then compared with the information recorded 
in the DSS.
Results suggest that in places similar to Matlab the 
sisterhood method will produce negative bias in 
estimates of maternal mortality mainly through 
misreporting of induced abortion-related deaths, 
particularly those associated with premarital 
conceptions. The analysis demonstrates that the problem 
giving rise to most of this negative bias is not with 
the method but with the sociocultural background of
viii
respondents, which encourages them to hide pregnancy- 
related deaths to never-married women. These findings 
highlight the need for more research into ways of asking 
questions about pregnancy status of sisters, 
particularly the never-married sisters, who have died.
This study not only found out that the sisterhood 
estimate of maternal mortality will contain a negative 
bias but also offered recommendations to improve 
reporting in future sisterhood surveys by identifying 
some important determinants of accurate reporting of 
maternal deaths. It then explored the possibilities for 
extending the sisterhood method. The main question asked 
in this regard was whether causes of maternal deaths 
could be studied using this method. It is concluded that 
though cause-of-death information obtained by the method 
will always be subject to some error, it can provide an 
indication of an overall distribution of causes of 
maternal deaths which can be of value to public health, 
particularly for the planning of programs aimed at 
reducing maternal mortality and for evaluation of such 
programs over time.
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Chapter 1
INTRODUCTION
1.1 Introduction
Although maternal health and mortality is a vitally 
important issue affecting not only individuals and their 
families but also the health and social development of a 
nation, it is overshadowed by other health problems in 
developing countries, chiefly infant and child mortality 
(Stokoe, 1991:9). Today the differentials between the 
levels of maternal mortality in the developed and the 
developing world show a greater disparity than any other 
public health indicator. One of the main reasons for 
this may be the past neglect in developing countries of 
the issue of adult mortality in general and maternal 
mortality in particular. Information on the levels, 
causes, distribution, and determinants of adult deaths 
is seriously lacking in developing countries compared 
with the detailed information available for children. In 
many poorer countries even the overall level of adult 
mortality is not known with any certainty (Feachem et 
al., 1992).
It is only very recently that special attention from 
individuals, nations and international agencies has been
2focused on maternal health and mortality, and several 
important improvements have been made. One such 
improvement was the designation of the period 1976-85 as 
the "United Nations Decade for Women', which helped to 
gain recognition for the problems associated with 
pregnancy and childbirth. The issue of very high rates 
of maternal mortality and serious morbidity in the 
developing countries received increased attention after 
the 1985 International Meeting on Preventing Maternal 
Mortality held in WHO Headquarters, Geneva, but "The 
Safe Motherhood Conference', held in February 1987 in 
Nairobi, became a landmark in this regard. This 
international conference helped raise the world's 
consciousness of the magnitude, nature, and consequences 
of an issue neglected in the past. Certainly the lack of 
attention to the field of maternal health and mortality 
relative to that of infant and child health and 
mortality was the reason why Rosenfield and Maine (1985) 
asked "Where is the M in MCH?'.
In the Western world, societies have now reached a stage 
of development where mother-and-infant welfare is a 
central concern. This situation is quite different in 
the developing world where women do more than "holding 
up half the sky' (Mahler, 1987). In addition to bearing, 
feeding, and looking after the children and caring for 
the old and the sick family members, women produce half 
of the world's food, and work longer than do men 
(Mahler, 1987; Wallace and Giri, 1990; Ford Foundation,
31991) . Why, in spite of all this, has the issue of 
maternal health and mortality been seriously neglected 
in the past? It may be partly due to the difficulties 
involved in the study of maternal mortality and perhaps 
to a more general neglect of women's issues.
1.2 Some of the main reasons why maternal health and 
mortality were neglected in the past
The most apparent problems in the study of maternal 
mortality in developing countries are the extreme 
paucity of research data and underreporting of maternal 
deaths. The lack of information is the very core of the 
neglect of women's health. This lack, in turn, may be 
related to four main sets of factors: narrow 
conceptualization, poor existing data sources, 
inappropriate outcome indicators and limited measurement 
techniques. These factors define a "measurement trap' 
into which women's health and thus maternal health have 
fallen (Graham and Campbell, 1991:2-3).
Vital registration simply does not exist in many of the 
developing countries and even in countries where 
registration exists, it suffers from poor coverage. It 
is reported that in the developing countries, as a 
whole, the completeness of the registration of deaths is 
far less than 60 per cent, the lowest limit of coverage 
for the data to be usable (Preston, 1984 ). It is known 
from UN estimates that of the 16 6 member states of WHO,
4vital registration of death data exist only in 69 (WHO, 
1989a: 14).
There is evidence of gross underreporting of maternal 
deaths even in the USA (Barno et al. , 1957; Jewett, 
1957; Rubin et al. , 1981; Smith et al. , 1984 ), and in 
England and Wales and Scotland (Scottish Home and Health 
Department, 1987; Turnbull et al. , 1989) where vital
registration has existed for many years and with a fair 
degree of sophistication. The underreporting of maternal 
deaths in countries where vital registration exists, 
coupled with the non-existence of vital registration in 
a considerable number of countries, poses serious
difficulties for the study of maternal mortality.
Incorrect classification of the cause of death is 
another problem in the study of maternal mortality. An 
accurate classification of deaths by cause is required 
to estimate the level of maternal mortality, since
reproductive complications are one of many causes of 
death among women of reproductive age. It is probable 
that a great majority of women who die in many
countries never reach a hospital, particularly those who 
live in under-served rural areas. The deaths of these
women are often not reported. Even if reported, no cause 
of death is available; this makes the study of maternal 
mortality almost impossible. Again the maternal deaths 
for which the cause of death is known may be subject to
bias due to the incorrect classification of cause of
5death. This is a problem not only in developing 
countries but also in developed countries. For example, 
it is estimated that in the United States almost a third 
of maternal deaths are incorrectly attributed to other 
causes (Cates et al. , 1982:195). Misclassification bias 
is believed to be substantial for deaths of unmarried 
women or those resulting from the complications of 
induced abortion, since there is a very strong 
likelihood of misclassification of these deaths to 
another cause to avoid embarrassing the surviving family 
members. Maternal mortality estimates based on such data 
will be extremely misleading.
An assessment of the magnitude of the maternal mortality 
problem remains difficult as maternal death in all 
settings is a relatively rare event, particularly if 
compared with childhood death, even when the mortality 
level is high (Trussell and Pebley, 1984:267; Boerma, 
1987:213; Koenig et al. , 1988:70 ). For example, even in 
a rural setting of Bangladesh where both fertility and 
mortality are quite high, Chen et al. (1974:335) report 
a maternal mortality ratio of 5.7 deaths per 1000 live 
births, while by contrast, the infant mortality rate for 
the same period was 124 deaths per 1000 live births; 
this suggests that studies of such rare events require 
data either on a large sample of people or on events 
occurring during a long reference period.
6Another problem in the study of maternal mortality is 
the difficulty of identifying an appropriate informant 
who can provide reliable information about deceased 
women. In infant and child mortality studies, accurate 
data can usually be collected from the children's 
parents and, in particular, from their mothers. Since 
there is no single, universally suitable informant to 
provide data about adult deaths in general and maternal 
deaths in particular, problems of undercounting and 
multiple reporting are common (Timaeus and Graham, 
1988:3 ) .
Apart from the reasons that make the study of maternal 
mortality difficult, there are some reasons which 
sometimes make the comparison of the level of maternal 
mortality obtained in different studies almost
impossible. Chief among them are the differing 
definitions of maternal mortality, which is commonly
measured in two different ways.
The maternal mortality ratiol is defined as 
(maternal deaths/live births) *100,000 
or more simply D/B. In this measure of maternal 
mortality, live births are used as a proxy for the
number of pregnancies, because it is difficult to
ascertain the true number of pregnancies and relatively
lüften erroneously referred to as maternal mortality 
rate, but since the numerator and the denominator in the 
formula refer to two different categories, it should be 
called a ratio.
7easy to ascertain live births in a population (Winikoff 
and Sullivan, 1987:129; WHO, 1989a:13-14). This measure 
is less likely to be influenced by the prevalence of 
family planning because once a woman becomes pregnant, 
family planning has nothing to do with her risk of dying 
from maternity-related causes. But improvements in 
obstetric care can significantly reduce the risk of her 
dying as a result of the pregnancy; that is why the 
maternal mortality ratio is an indicator of obstetric 
risk in a population (Boerma, 1987:214; Fortney, 
1987:109).
The maternal mortality rate is a different measure, 
namely the number of maternity associated deaths to the 
population of women in the reproductive age group (15-49 
years of age) in a given time frame or simply D/W. Since 
D/W = B/W * D/B, the maternal mortality rate is a 
function of both the prevalence of pregnancy (B/W) and 
the risk of dying as a result of the pregnancy (D/B), 
and can be substantially influenced by both the 
prevalence of family planning and by improvements in 
obstetric care (Fortney, 1987:110). It is suggested that 
the choice of definition of maternal mortality should be 
based on the issue that a particular study wants to 
address (Fortney, 1987). If the focus is on the 
obstetric risk of maternal mortality then the maternal 
mortality ratio will be the appropriate measure. Studies 
intended to measure the impact of a family planning 
program should use the maternal mortality rate.
8Another factor which makes it difficult to compare the 
level of maternal mortality obtained in different 
studies is difference in operational definition of 
"maternal death'. Some studies use the definition given 
by the Committee on Maternal and Child Care of the 
American Medical Association (1964) which defines a 
maternal death as a death of a woman while pregnant or 
within 90 days of the termination of pregnancy, 
irrespective of the duration of pregnancy and the method 
by which it is terminated. Some others use the 
definition given by WHO (1977). The former definition 
differs slightly from the WHO-recommended definition 
which excludes "incidental or accidental causes' and 
only considers deaths within 42 days of the termination 
of pregnancy. The present study uses the definition 
given by the American Medical Association. Problems of 
comparing maternal mortality also stem from maternal 
deaths attributable to direct and indirect causes. Some 
studies restrict their analysis to direct obstetric 
deaths (haemorrhage, eclampsia, and obstructed labour)- 
that is, those that are directly attributed to obstetric 
complications. Analysis in some studies also includes 
deaths that are independent of pregnancy or postpartum, 
but whose severity and outcome are aggravated by 
childbearing or postpartum: for example, deaths due to
diarrhoea, respiratory infections, jaundice or violence.
91.3 Sources of data on maternal mortality 
1.3.1 Routine sources
Currently, three main sources of information are 
available on maternal deaths: vital registration, health 
service statistics, and community-based surveys. These 
vary in terms of their availability within developing 
countries, as well as in terms of their suitability for 
studying different aspects of maternal mortality. As was 
mentioned in Section 1.2, vital registration is non­
existent in many parts of the developing world; even 
where it exists, data may not be complete. The 
management and operation of vital registration require 
high inputs in terms of manpower and finances.
A second source of routine data on maternal death is 
health service statistics. Data from this source include 
deaths recorded in hospitals and other facilities, such 
as clinics and maternity centres. Health service 
statistics may suffer serious biases owing to 
selectivity and may lead to over- or underestimates of 
the level of maternal mortality in the community. The 
lack of access to and use of fixed health facilities, 
and the limited prospects for dramatic improvements, 
strengthen the need for population-based estimates.
Finally, while most developing countries have several 
examples of household surveys, there are relatively few
instances when these have been used to collect
10
information on maternal mortality. Part of the 
explanation for this lies in the large sample sizes 
needed to produce statistically reliable estimates based 
on deaths in a fixed interval or in pregnant women 
followed over a long period of time.
1.3.2 Other source
In a study of maternal mortality in Coastal Kenya, 
Boerma and Mati (1989) used a retrospective approach of 
active case detection by asking all women aged 15-44 
years in the sample area about maternal deaths in the 
villages. They have named this approach the "networking 
approach'. Since maternal death is a socially 
significant event that is much discussed and well 
remembered by many women in the villages, this method 
could be an alternative to the indirect techniques for 
generating information on maternal mortality in settings 
without a surveillance system. There are, however, 
several points that need to be considered concerning the 
use of the networking method (Boerma and Mati, 
1989:250). First, if the sample is limited to a few 
households in each village, chances are much greater 
that deaths will be missed completely. Second, in many 
cultures there is a reluctance to talk about deaths of 
other people because subsequent witchcraft is feared. 
Third, in areas with substantial migration or where
11
residents do not know each other well, the networking 
method is not useful.
1.4 Indirect methods of estimating adult mortality
Over the past two decades, demographers, led by William 
Brass and James Trussell, have pioneered a number of 
indirect methods for estimating infant, child, and adult 
mortality which have special relevance to developing 
countries where deficient or non-existent death 
registers provide no useful mortality information. The 
main idea behind the indirect methods was the discovery 
that proportions dead calculated from reports of 
relatives of the deceased could be converted into 
conventional measures of mortality by using procedures 
founded on demographic models. These methods produce 
estimates of a certain parameter on the basis of 
information that is only "indirectly' related to its 
value (United Nations, 1983:2). That is why these are 
called "indirect methods'. The great advantage of these 
methods of mortality estimation is that they rely upon 
information gathered by questions that are simple and 
easy to answer; they produce estimates at a relatively 
low cost. Though different methods have problems that 
vary in nature, the major limitation of indirect methods 
is that they provide only a general indication of the 
level and trend of mortality.
12
Demographers only recently have proposed the "sisterhood 
method' of estimating maternal mortality. The main 
objective of this study is to improve the sisterhood 
method, an extension of one of the methods of estimating 
adult mortality. A brief discussion of each of the 
methods for indirect estimation of adult mortality is 
relevant here.
1.4.1 The orphanhood method
This method deals with the estimation of adult mortality 
which is based on the reported proportions of orphaned 
respondents (Brass, 1975). In order to gather 
information on the orphanhood status of respondents, it 
is necessary to ask only two questions, "Is your mother 
alive?' and "Is your father alive?', that are fairly 
simple and can be included on census and household 
survey forms; this increases the feasibility of data 
collection on a very large scale. This method was used 
in a number of World Fertility Surveys (WFS), and in 
many Demographic and Health Surveys (DHS); it was
reported to have had mixed success (Timaeus and Graham, 
1988:31-32). This method has several limitations, the 
chief of which is the adoption effect related to 
misreporting of orphanhood status by relatives who rear 
young orphaned children and report children as their own 
children. This phenomenon appears to bias downward the 
estimation of adult mortality based on proportions 
orphaned. Other limitations of the method are that
13
deaths to adults with no surviving offspring will not be 
counted at all and it is most unlikely that all 
respondents will know their mother's pregnancy status at 
the time she died; this suggests that maternal mortality 
estimates based on this method would be underestimated.
1.4.2 The widowhood method
The widowhood method uses proportions of ever-married 
persons whose first spouse is still alive to estimate 
adult mortality. In this method questions are asked 
about the survival status of only the first spouse of 
each respondent; this is to ensure that there shall be 
only one person at risk of dying per respondent and to 
minimize the problems arising because of remarriage 
(Brass, 1975). Respondents who are divorced at the time 
of interview are often likely to be ignorant of the 
survival status of their first spouses. It is also 
likely that in cases where a respondent has remarried 
and started living with the new spouse, the interviewer 
may neglect to ask explicitly the question about 
survivorship of the first spouse. Particular problems 
can arise when the method is used to estimate female 
adult mortality. By restricting questions to ever- 
married adults about their (first) spouses, this method 
excludes all deaths to women without spouses. Because of 
the fact that men appear to be ignorant of, or unwilling 
to report on their wives' former marriages in some
14
societies (Blacker et al. , 1983), proportions widowed 
would be underreported, resulting in distorted estimates 
of mortality when the household head provides 
information on the whole household.
1.4.3 The sibling survivorship method
The sibling survivorship method is based on questions 
about respondent's number of siblings ever born to the 
same mother, the number alive at the time of the 
interview, and the number dead. Since this method has 
not been applied widely except in the special case of 
maternal mortality to be discussed below, not much is 
known about its success, but it is reported to be the 
indirect method most suitable for estimating non-cause- 
specific mortality among young adults (Hill and
Trussell, 1977).
1.4.4 The sisterhood method
The sisterhood method is an extension of the sibling 
survivorship method and is developed by Graham et al. 
(1989) for providing a community-based estimate of the 
level of maternal mortality. This method uses the 
proportions of adult sisters dying of causes related to 
pregnancy and delivery reported by adults during a 
community census or survey. The proportions are then 
used to derive a variety of indicators of maternal
15
mortality. It can be shown that the proportion of 
sisters dying of maternal causes reported in a household 
survey or census by adult respondents is related to the 
probability of dying of maternal causes by the age of 
respondents. The relationship is influenced by the 
pattern of maternal mortality risks over the 
reproductive period and the distribution of differences 
between the ages of siblings and respondents.
For respondents in the earlier part of the reproductive 
period, the reports concern only those sisters who have 
reached menarche. For respondents aged at least 30, 
almost all of their sisters will have entered the period 
of exposure to the risk of a maternal death. The method 
corrects for the incomplete exposure to provide an 
estimate of the probability of maternal death by the end 
of the reproductive period which is, in fact, the life 
time risk of maternal death. The maternal mortality 
ratio (MMR), a conventional measure of maternal 
mortality, can be derived by a simple approximation 
incorporating an estimate of the total fertility rate 
(TFR) of the population (Graham et al. , 1989). This 
measure of maternal mortality spreads over a very long 
period of time because it is based on the reports from 
respondents aged 15-59 years about their sisters' 
mortality experiences. Care should be taken during the 
derivation of the MMR from the TFR because the MMR is 
sensitive to the value of the TFR: a small deviation in
the TFR can cause a considerable variation in the
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estimate of the MMR (Simons et al. , 1989:10). In order
to calculate the proportions of adult sisters dying of 
causes related to pregnancy and delivery, it is 
necessary to ask the following four questions:
(i) How many sisters (born to the same mother) have 
you ever had who were ever-married (including 
those who are now dead)?
(ii) How many of these ever-married sisters are alive 
now?
(iii) How many of these ever-married sisters are dead?
(iv) How many of these dead sisters died during 
pregnancy, delivery, or the six weeks after the 
end of pregnancy?
Information from (i) and (iv) together with the age 
group of the adult respondent, grouped into five-year 
intervals, will provide the basic data required for the 
sisterhood method for estimating the level of maternal 
mortality. Since the sum of the responses to (ii) and 
(iii) should be equal to the response to (i),
information from (ii) and (iii) can be used as a means 
of cross-checking with the information obtained from (i) 
and (iv) as well as aids to memory recall. It is 
necessary to ask respondents to report about their ever- 
married sisters born to the same mother; this is to 
overcome some of the ambiguities in the term "sister' by 
excluding sisters who have the same biological father 
but different mothers (Graham et al., 1989).
In many societies, especially in South Asian Muslim 
societies, it may not be culturally acceptable to ask
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questions about pregnancy-related deaths among unmarried 
women. Again there are some societies where the 
operational definition of marriage is not clear. In such 
situations it is preferable to ask about sisters ever 
reaching age 15 (or menarche) as the means of 
identifying those sisters entering the period of risk of 
pregnancy and therefore of maternal death, rather than
using sisters ever-married which would underestimate 
exposure (Graham, 1989). It is important to note that 
the wording of these four basic questions needs to be 
culturally adjusted to the specific setting of the data 
collection. A detailed account of the sisterhood method 
is given in Graham et al. (1989); this includes the
justifications for selecting siblings to ask about the 
survival status of their sisters, rather than children 
with respect to their mothers or husbands concerning 
their first wife.
This method seems to have a special relevance to
developing countries with unsophisticated statistical 
infrastructure, limited alternative data sources, 
difficult field circumstances and a high prevalence of 
extended families. One of its major advantages over
direct estimation procedures for maternal mortality is 
the sample size implications. The direct measurement of 
maternal mortality requires an extremely large study 
population to obtain a reasonable number of maternal 
deaths to be analysed, whereas this method can produce 
stable estimates by gathering information from
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relatively small samples. This is possible because this 
method, by collecting information on all the sisters 
ever reaching reproductive age (or ever-married) of each 
adult respondent, and by accumulating the mortality 
experience of these sisters over many years, gathers the 
maximum amount of information on the number of reported 
woman-years of exposure to the risk of maternal death 
(Graham, 1989).
Since the sisterhood method is an extension of the basic 
sibling survivorship method, it would appear likely to 
be subject to similar sources of bias in estimating 
maternal mortality. A commentary note by Trussell and 
Rodriguez (1990) indicates that this is not the case. 
The authors first discussed the three potential sources 
of bias in the sisterhood estimator of maternal 
mortality and then gave their solutions. First, when the 
four basic questions of the sisterhood method are 
examined, it can be seen that the respondent is not 
counted at all; she or he merely provides information on 
all of her or his sisters at risk of maternal death. In 
fact the respondent, being alive, has to be included 
into the denominator. This omission would underestimate 
the maternal mortality. Second, a source of bias also 
arises from the possibility of repeat counting of some 
maternal deaths. A maternal death to a woman with more 
than one surviving adult sibling would get counted more 
than once, depending on how many of her siblings are 
interviewed. Finally, maternal deaths to women with no
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surviving siblings would go completely unreported, since 
no one would be available to report them. This factor 
would also bias the mortality estimate downward. 
Trussell and Rodriguez concluded that
unrestricted random sampling from a population of 
sibships, which requires interviewing all sisters who 
fall in the sample, guarantees that the three 
potential sources of error cancel each other exactly, 
provided that the mortality experiences of siblings 
are drawn independently from the same distribution 
(Trussell and Rodriguez, 1990:345).
They also said that
simply applying the procedure to an unrestricted 
sample of surviving sisters produces an unbiased 
estimate. Note also that unrestricted sampling does 
not require linking sisters living in different 
households and is therefore simpler (Trussell and 
Rodriguez, 1990:345).
Before the development of the sisterhood method, the 
demographic world had not witnessed many maternal 
mortality studies using indirect methods. The sisterhood
method is still at a comparatively early stage in its
evaluation and to date, only a few field studies have
been undertaken to test its applicability There is a
need for further field studies to test the applicability 
and reliability of the method and also for its further 
refinement and adaptation. If this method produces 
reliable estimates of maternal mortality, it will reduce 
the data constraint imposed on the direct measurement of 
maternal mortality in the developing countries. A single 
maternal mortality estimate derived from the age group 
15-49 would refer to a period of about 12 years prior to 
data collection. This time location makes the
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utilization of the sisterhood method for evaluation 
purposes difficult and other data collection tools may 
be more appropriate for this purpose.
1.5 Application of the sisterhood method
The first field study of the sisterhood method was 
conducted by Graham et al. (1989) in 1987 in six rural
villages in Farafenni area of the Gambia, West Africa. 
The field trial area was within the surveillance area 
that has been maintained by the British Medical Research 
Council (MRC) since 1982; this provided an opportunity 
to check the results from the sisterhood method against 
the estimates obtained from earlier intensive, 
prospective studies conducted by the MRC.
Over the course of five days, six field workers
interviewed a total of 2,163 men and women over age 15 
living in six rural villages. The lifetime risk of 
maternal mortality among the rural population was found 
to be 0.0584; this means that the life time risk of 
dying of pregnancy-related causes is 1 in 17. This 
approximates a maternal mortality ratio of 1005 maternal 
deaths per 100,000 live births, an extremely high 
estimate which was found to be in line with independent 
estimates calculated from the MRC studies of 1050 and 
950 (Graham et al., 1989:131).
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The sisterhood method was applied in the Bolivia, Sudan 
and Egypt Demographic and Health Surveys to estimate 
maternal mortality. For direct estimation of the 
maternal mortality the Sudan and the Bolivian surveys 
collected more information about the sisters of the 
respondents than is required by the sisterhood method. 
The maternal mortality estimates obtained from both the 
direct method and the sisterhood method were found to be 
reasonably close in the Bolivian survey: 332 maternal 
deaths per 100,000 live births for 1975-88 according to 
the direct estimation and 373 maternal deaths per 
100,000 live births in 1977 according to the sisterhood 
method of estimation (Sommerfelt et al. , 1991:80-81). In 
spite of their closeness, both direct and indirect 
estimates were considerably lower than the national 
estimate of 480 per 100,000 live births for the period 
1973-77, possibly because both the direct and indirect 
estimates obtained in the survey excluded women who had 
never been married, which in Bolivia may account for as 
much as 30 per cent of all maternal deaths (Sommerfelt 
et al., 1991:79) .
In Sudan, the direct maternal mortality ratio was found 
to be 360 deaths per 100,000 live births for 1976-82 and 
508 for 1983-89. The direct estimate for the earlier 
period was 41 per cent lower, suggesting the 
underreporting of maternal deaths in that period. The 
sisterhood method resulted in an estimate of 537 deaths 
per 100,000 live births in 1977 (Sudan Department of
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Statistics, 1991:113; Rutenberg and Sullivan, 
1991:1677). All these direct and indirect estimates are 
somewhat lower than the available maternal mortality 
estimates for Sudan which are mainly based on hospital 
data. The sisterhood data from the 1988 Egypt DHS 
yielded a maternal mortality estimate of 170 per 100,000 
live births (Sayed et al., 1989); this estimate falls on 
the low end of the range of previous estimates. The 
method was also applied in several other Latin American 
countries such as Peru and Chile and in each case it has 
produced figures higher than the estimates from other 
data sources (Simons et al., 1989:9).
1.6 Aims and objectives of the study
Until recently, only a few field studies have been 
undertaken to test the applicability of this method. It 
is suggested that there is a considerable promise in its 
use. However, applications so far have been limited to 
estimating the level of maternal mortality. For the 
success of the method through its wider application it 
is worth exploring what else the sisterhood method can 
tell us about maternal deaths, and how reliably.
Some of the major issues to be researched in the present 
study are: are there any particular types of maternal 
deaths that are more likely than others to be identified 
by the sisterhood method? If yes, what types of maternal
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deaths are those? What are the factors affecting
accurate reporting of maternal deaths? Are the
deceased 's sisters more knowledgeable than brothers
about maternal death and its causes? How reliably will 
this method be used to investigate causes of maternal 
death? It is important to address and answer these 
questions through detailed investigation. Giving special 
emphasis to all these issues, the present study tested 
the reliability, applicability and expandability of the 
sisterhood method in the Matlab Demographic Surveillance 
System (DSS, see Chapter 2) area, which provides a 
unique opportunity to evaluate the method in relation to 
deaths recorded by continuous vital registration.
There are, however, several points which need to be 
discussed concerning the use of the DSS information as 
the "validation tool' or the "gold standard'. First, no 
maternal mortality data are perfect as they have been 
shown to be underreported wherever they have been 
validated by independent studies in developed as well as 
developing countries (Puffer and Griffith, 1967; Rochat, 
1981; smith et al. , 1984 ; Walker et al. , 1986; Grubb et 
al. , 1989). Secondly, efforts to test the Matlab DSS for 
unrecorded maternal deaths have been rewarded with a few 
more deaths in this study (See Section 4.3), which 
indicates that the DSS, as a data collection tool, is 
not entirely perfect. But because of the intensive 
supervision of the demographic surveillance in Matlab 
and use of additional verification procedures for the
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identification of maternal deaths in the area (See 
chapter 2), the enumeration of deaths is probably more 
complete in the DSS area than in any other area of the 
developing world. Nevertheless, when interpreting the 
results it should be borne in mind that they are 
relative to the accuracy of the reporting of maternal 
deaths in the DSS, which was imperfect to some extent 
but was possibly the most accurate validation tool 
available for the study.
The specific aims of the thesis are:
(i) To find what percentage and what types of all 
known maternal deaths which occurred in Matlab 
DSS area during 1976-90 can be identified by the 
sisterhood method
(ii) To identify some important determinants of 
accurate reporting of maternal deaths.
(iii) To test the extension of the method giving 
particular attention to the cause of maternal 
death.
(iv) To find who are the better respondents: sisters 
or brothers of the deceased.
(v) To find whether there is a significant time 
-related recall bias in reporting maternal 
deaths.
1.7 Characteristics of maternal mortality in developing 
countries relevant to the aims and objectives of the 
study: empirical evidence
An attempt is made in this section to give an idea of 
how serious the problem of maternal mortality is in 
developing countries where the sisterhood method is 
likely to be used. It has been estimated that,
25
worldwide, more than 500,000 women die each year in 
pregnancy or childbirth (Royston and Lopez, 1987:215). 
Of this tragic number, deaths in the developing 
countries - where women's health is poor and maternal 
health care is scarce - are thought to be over 99 per 
cent of the total. The tragedy is reinforced by the 
recent acknowledgment that the majority of maternal 
deaths are preventable with attainable resources and 
skills (WHO, 1986) .
Despite the dearth of information on maternal mortality 
in developing countries, the maternal mortality ratio 
for developing countries as a whole has been estimated 
at 400 per 100,000 live births. Rochat (1981) has argued 
that this estimate, like the national vital statistics 
on which it is partly based, grossly underestimates the 
actual level of maternal mortality. A much higher 
average maternal mortality ratio for developing 
countries was reported in a study conducted several 
years later: for every 100,000 live births in the
developing countries except China, an estimated 550 
women die (Royston and Lopez, 1987:218). The regional 
average of maternal mortality obscures great differences 
within regions and even within countries.
The highest maternal mortality ratios are reported to 
exist in rural areas of Africa. For example, over 2,000 
maternal deaths per 100,000 live births were found in a 
study carried out in four Gambian villages in 1982-83
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(Greenwood et al., 1987:635); perhaps this is why
childbearing is claimed by one observer to be a 
dangerous gamble (Harrison, 1987). Very high rates of 
maternal mortality are also found in Southern Asia, 
which accounts for nearly half of the world's maternal 
deaths (WHO, 1989b:33). In this region, the highest 
rates are reported in Bangladesh, India, Pakistan and 
Nepal. Some shocking statistics of maternal mortality 
come from the Indian subcontinent: in Pakistan maternal
deaths in one month are equal to the maternal deaths in 
one year in North America, Europe, Australia and Japan 
combined (Kleinman, 1985:1). It is also reported that 
there are more maternal deaths in India in one day than 
there are in all the developed countries in one month 
(WHO, 1989b:30).
In the South Asian region, Sri Lanka stands out as the 
lone example of having achieved a remarkable reduction 
in maternal mortality despite its classification as a 
developing country. Sri Lanka, through nearly universal 
education, raised the average age at marriage, and 
increased the use of family planning, thereby reducing 
the number of risky pregnancies in adolescence and in 
older women with many children. Health care services 
were also improved at the same time. The Sri Lankan 
maternal mortality ratio dropped from 555 per 100,000 
live births in 1950 to below 95 in 1980 (Royston and 
Lopez, 1987:218).
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Maternal mortality in East Asia is quite low. In one 
study of 21 provinces in China the maternal mortality 
ratio was 59 per 100,000 live births in rural areas and 
25 per 100,000 live births in urban areas (Lingmei and 
Hui, 1986:196); in Singapore it is 11 per 100,000 live 
births (UNICEF, 1992:85). The maternal mortality ratio 
of Hong Kong is 6 per 100,000 live births (UNICEF, 
1992:85), rivalling the lowest ratios in Europe and 
North America. In Asia, Vietnam is another example of a 
country which has achieved a considerable reduction in 
the level of maternal mortality. In socioeconomic terms, 
Vietnam shares many features of the developing countries 
but its health situation is relatively favourable for a 
developing country. The maternal mortality ratio in 
Vietnam is 120 per 100,000 live births (UNICEF, 
1992:85). Asia is the continent with the greatest
contrasts in maternal mortality: the differences among
Asian countries are as great as those between the 
richest and the poorest countries in the world (WHO,
1989b: 33). It is important to note that in addition to
differing study populations and time periods, the
considerable divergence in maternal mortality levels in 
developing countries is attributable to substantial 
variation in data collection procedures, definitions, 
and data quality.
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1.7.1 Causes
Despite underreporting and misclassification of causes 
of death, much can be learned from reported data about 
the causes of maternal death in developing countries. 
Some patterns of childbearing, because they are 
associated with life-threatening obstetrical
complications, are more dangerous to the life and health 
of mothers than others. The causes of maternal mortality 
in the developing countries are similar, though there 
may be some variations in actual ranking. With some 
regional variations, four causes - obstructed labour, 
antepartum or postpartum haemorrhage, eclampsia and 
infection - have been designated as the major direct 
causes of maternal deaths. The complications that lead 
to these conditions vary from place to place. Where
women give birth at early ages, as in much of Asia and
Africa, prolonged, obstructed labour leads to many
deaths (Lettenmaier et al. , 1988 :3) The trio of
haemorrhage, sepsis and eclampsia accounted for the
greatest proportion of all deaths directly attributable 
to obstetric causes (Dawn et al. , 1972; Williams, 1973; 
Bavadra, 1978; Kasonde, 1978; Hartfield, 1980; Chi et 
al., 1981; Wickramasuriya, 1983).
Induced abortion is practised in all regions of the 
world, but its risk to women's health is much greater in 
countries where it is illegal (United Nations, 1992). In 
a world review of induced abortion it is reported that
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in 1987 an estimated 10 to 22 million clandestine 
abortions were performed world wide (Henshaw and Morrow, 
1990:76). Illegal abortion, often done inexpertly and in 
substandard and poor hygienic conditions, has 
contributed greatly to maternal mortality in developing 
countries. It claims high tolls despite the threat of 
penalties for both abortionist and client (Justesen et 
al. , 1992). The contribution of illegal abortion to 
total maternal mortality cannot be determined precisely 
because data on illegal abortion are scanty (Winikoff 
and Sullivan, 1987:139). A variety of cases, however, 
demonstrate both prevalence and overall effect.
Abortion-related deaths are a major cause of maternal 
mortality in Africa (Coeytaux, 1988:188; Paxman et al. , 
1993:205). Frejka and his colleagues (1989) argued that 
more than one-half of the women in Latin American 
countries will experience at least one induced abortion 
during their lifetimes. Estimates of abortion-related 
deaths as a percentage of maternal mortality range from 
8 per cent in Ecuador to 42 per cent in Mauritius 
(Tietze and Lewit, n.d. cited in Winikoff and Sullivan, 
1987:139), and 54 per cent in Ethiopia (Kwast et al. , 
1985:13). Abortion causes about 25 per cent of maternal 
deaths in Kuala Lumpur, Malaysia (Adeeb, 1983:36); in 
Zimbabwe (MacPherson, 1981); and in Lusaka, Zambia 
(Mhango et al. , 1986:245). In an Indian study it was
reported that 21 per cent of maternal deaths over a 
nine-year period were abortion-related. These data
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reflected only hospital admissions: it is likely that a 
large number of abortion deaths were unreported (Konar, 
1973:438).
Severe nutritional anaemia is another cause of maternal 
death in the developing countries: severe anaemia in 
pregnancy tops the list of obstetric causes of maternal 
mortality in Nigeria (Ojo and Savage, 1974:519). In 
India, 20 to 40 per cent of maternal deaths which took 
place at the Nagpur medical college hospital between 
1955 and 1964 were due to anaemia. The contribution of 
anaemia-related maternal deaths was found to be as high 
as 80 per cent in Lahore, Pakistan (Royston, 1982:55).
Studies showed a marked difference in maternal mortality 
ratios among anaemic and non-anaemic women. The maternal 
mortality ratios were 70 for the anaemic and 20 for the 
non-anaemic, more than a threefold difference (Chi et 
al., 1981:262). After a simultaneous examination of 
anaemic condition and residence it was reported by Chi 
et al. (1981) that the difference in maternal mortality 
ratios between urban and rural women was much larger 
than that between anaemic and non-anaemic cases. In 
Kuala Lumpur, Malaysia, between 1953 and 1962 the 
maternal mortality ratio among women with severe anaemia 
was 15.5 per 1,000 live births compared with 3.5 per 
1,000 among non-anaemic women, more than a fourfold 
difference (Royston, 1982:56).
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During pregnancy, because of increased nutrient and 
energy demands, anaemia can have serious health and 
mortality consequences. This condition can be aggravated 
in many societies by dietary restrictions and other 
harmful health practices during pregnancy and after 
childbirth; although this has been the subject of 
considerable study and differing interpretations (Bhatia 
et al. , 1979; Nichter and Nichter, 1983; Al-Darazi, 
1987; Laderman, 1987; Petlo, 1987), insufficient effort 
has been devoted to quantifying the impact of these 
practices on maternal mortality.
1.7.2 Correlates
The understanding of demographic events, notably 
fertility and child survival, has been advanced by the 
development of frameworks that specify the biological 
and behavioural mechanisms through which social, 
economic, and cultural factors operate to produce a 
birth or the survival of a child to age five (Davis and 
Blake, 1956; Bongaarts, 1978; Mosley and Chen, 1984). 
Using the same approach as these earlier efforts, a 
framework for the analysis of maternal mortality is 
developed. This framework covers all of the possible 
intermediate factors that influence maternal mortality, 
and it specifies the general mechanisms through which 
socioeconomic and cultural factors must operate 
(McCarthy and Maine, 1992). However, it appears that so
32
far no published report is available which has used this 
framework to analyse the determinants of maternal 
mortality.
Evidence accumulated over the years from different parts 
of the developing world shows that studies of risk 
factors of maternal mortality (not based on the above 
framework) were limited to only a few variables. This is 
partly because most of the maternal mortality studies 
conducted in developing countries are based on hospital 
data and they simply do not have much information on the 
correlates of maternal mortality. The great majority of 
maternal mortality studies have taken account of 
demographic factors; only a few have used socioeconomic, 
cultural and health service variables.
1.7.2.1 Demographic factors
The risk of childbearing is strongly influenced by a 
woman's age. Very early and very late ages are an added 
risk in childbearing the world over. Maternal mortality 
mostly occurs to women who are younger than 20 and older 
than 30 years of age. The further away from this age 
range a woman is, the greater the risk of her dying from 
pregnancy and childbirth. When plotted against age, 
maternal mortality rates form a J-shaped curve. Rates 
are high for mothers under age 20, reach their lowest 
point during the early 20s, and climb upwards with age,
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reaching their highest point after age 40. Overall 
maternal mortality is five times higher for women aged 
40 and older than for younger women (Mhango et al. , 
1986:245). These general trends are evident in data from 
many countries and over time (Williams, 1973; Chen et 
al. , 1974; Chattopadhyay et al., 1983; Wickramasuriya,
1983; Khan, Jahan and Begum, 1986; Alauddin, 1986; Kwast 
et al., 1986; Walker et al., 1986; Koenig et al., 1988).
There is also a clear influence of the number of births 
on maternal mortality. For every age of mother high
parity births are more dangerous than second and third 
births. In general, a woman has a slightly higher risk 
of dying from maternity-related causes during her first 
pregnancy or childbirth than during the second and third
births . Her risk then increases gradually with each
subsequent pregnancy until the fifth, after which there 
is an even sharper increase (Kwast et al. , 1986:292;
Mhango et al., 1986:245). This partly explains why
maternal mortality ratios are very high in rural areas 
of some of the Asian and African countries where many 
women have more than five pregnancies or births. Studies 
which examined the joint effect of maternal age and 
parity on maternal mortality reported that in Jamaica, 
the lowest rate was among women of parity four and aged
20-24 (Walker et al., 1986:487), and in Indonesia, the
highest maternal mortality ratio was detected in
grandmultiparae 35 years or older (Chi et al. ,
1981:262). Like infant and child mortality rates, births
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spaced less than two years apart may have an adverse 
effect on maternal death rates. However, no detailed 
examinations appear to have been made of the effect of 
birth intervals on maternal mortality.
1.7.2.2 Socioeconomic differentials
Socioeconomic deprivation has been described as the 
major determinant of high maternal mortality in the 
developing countries (Hogberg et al. , 1986:251). This
has been documented in several studies. After an 
examination of the relationship between level of 
education and maternal mortality, a study conducted in 
Ethiopia reports that with an overall estimate of 
maternal mortality of 566 per 100,000 live births, 
mortality is highest (710 per 100,000 live births) among 
women without formal education (Kwast et al. , 1986:295).
A similar result was obtained in Zaria, Nigeria, namely 
that women with some formal education had a maternal 
mortality rate one-fourth that of women with no formal 
education (Harrison, 1980).
A case-control maternal mortality study conducted in 
India reported that the number of literate women among 
the controls is twice that of the women who died from 
pregnancy-related causes. This study found no 
significant differences in the occupational status of 
women who died and those who survived, but found
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significant socioeconomic differences between the 
maternal deaths and the controls (Bhatia, 1988:11). 
Women whose monthly income was less than US$25 had a 
significantly higher mortality rate than women having a 
monthly income of more than US$25. Students had the 
highest mortality ratio - 3000 per 100,000 live births - 
as opposed to 270 for factory workers and 340 for 
housewives (Kwast et al. , 1986:295). No explanation was 
given for the highest mortality rates among students, 
although age is an obvious consideration.
1.7.2.3 Factors related to health service and its uses
Health care services that can provide basic care during 
pregnancy and delivery can greatly improve the survival 
and quality of life for mothers but are unavailable or 
inadequate in rural areas of most developing countries. 
Not all people are aware of the availability of such 
health services. They are often underutilized by those 
mothers who are in greatest need (UNICEF, 1989; Becker 
et al. , 1993). It is reported that in Anantapur 
district, India, a significantly higher proportion of 
families where women survived childbirth than of those 
where women died of maternal causes knew the location of 
a primary health care centre and subcentre (Bhatia, 
1988:14).
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Care during pregnancy, either in the community or in a 
clinic, helps women to make their pregnancies and 
deliveries safer. In a study of data from 12 Indonesian 
hospitals women who had made no antenatal visits were 
over five times more likely to die during labour and 
delivery than women who had made one or more visits (Chi 
et al. , 1981:262). A similar result was obtained in a
community-based study conducted in Addis Ababa, Ethiopia 
(Kwast et al., 1985:10).
The importance of maternity care can be better 
understood by the findings that even in the United
States, the maternal mortality ratio was 100 times
higher for women members of a religious group who
received no antenatal care and gave birth at home
without trained attendants than the statewide rates
(Kaunitz et al. , 1984 : 826) . The women in the control
group were found to have made a significantly higher 
number of antenatal visits than women who died of 
maternal causes (Bhatia, 1988:16). Delay in seeking 
hospital treatment was responsible for 38 of 109 
maternal deaths reported in a study conducted in the 
central region of Malawi (Bullough, 1981:29). Another 
study found that the late arrival of patients was 
primarily responsible for the deaths attributable to 
haemorrhage (Chi et al., 1981:262). These findings 
underline a need to strengthen maternity care services 
in developing countries in terms both of services for
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maternal care, and of community education and awareness 
programs.
Pre-existing health problems and a poor previous 
obstetric history can put women at high risk during 
pregnancy and delivery. This was supported by the 
findings of a study conducted in India that a 
significantly higher proportion of women who died of 
maternal causes had predisposing health conditions 
(anaemia, hepatitis, hypertension) or had experienced 
prior abortions than women who gave birth and survived 
(Bhatia, 1988:13-15).
1.7.3 Maternal mortality in Bangladesh
Among the factors Bangladesh shares as a developing 
country is high maternal mortality. Maternity-related 
data are scarce for all of Bangladesh, but they are most 
scarce, as in other developing countries, for its rural 
areas. The Matlab DSS region is the single exception. 
Despite the dearth of information, there are some urban- 
hospital based studies which yielded estimates of 
maternal mortality in the 1960s or earlier. The maternal 
mortality ratio was estimated to be 2,000 per 100,000 
live births during the 1950s, as reported in a study 
based on hospital data (Islam, 1971). The national 
estimate of maternal mortality was reported to be 660 
per 100,000 live births in 1958 (Report of the Director,
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1958) and far more than 3,000 per 100,000 live births in 
1966 (Pakistan Planning Commission, 1966). This later 
estimate was consistent with an estimate based on data 
from Dhaka Medical College Hospital (Robinson, 1967). 
During the first Five Year Plan (1973-1978), the 
Bangladesh Planning Commission (1973:498) reported a 
maternal mortality ratio of 3,000 per 100,000 live 
births. This estimate is believed to be based on 
hospital statistics and is, therefore, unlikely to 
represent the true picture of the maternal mortality 
situation of the country.
Until recently, there have been only a few community- 
based studies of maternal mortality in Bangladesh. The 
first study of this kind, conducted in Matlab, and based 
on detailed follow-up field interviews regarding all 
reported deaths among females aged 10-49 years in 132 
villages during the 1967-68 period, reported a maternal 
mortality ratio of 770 per 100,000 live births (Chen et 
al. , 1974:335). The second investigation of birth and 
death reports for a population of approximately 231,000 
residing in 233 villages in the Matlab study area, which 
spanned two complete calendar years, 1968-1970, 
estimated a maternal mortality ratio of 570 per 100,000 
live births (Chen et al., 1974:335).
The most recent study, based on Matlab data, analysed 
maternal deaths that occurred during the ten-year period 
from 1976 to 1985, and found a maternal mortality ratio
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of 550 per 100,000 live births (Koenig et al., 1988:72). 
Two other prospective studies of maternal mortality, 
conducted in two other rural areas of Bangladesh, 
reported maternal mortality ratios of 620 (Khan, Jahan 
and Begum, 1986:9) and 560 (Alauddin, 1986:15) per 
100,000 live births. There are considerable fluctuations 
in the estimated levels of maternal mortality in 
Bangladesh as reported even in the population-based 
studies; these may be due to substantial variations in 
study populations, time periods, definitions and 
identifications of maternal deaths, and of course, data 
quality (Koenig et al., 1988:70).
Results obtained in the limited number of studies in 
Bangladesh are quite consistent with results obtained in 
studies in other parts of the developing world. The 
relationship of maternal mortality with maternal age 
takes a clear U-shape. The highest risk of dying from 
maternity-related causes - 1,800 per 100,000 live births 
- is associated with very young women aged less than 15 
at the start of their reproductive careers (Chen et al., 
1974:337). This is not surprising in the context of 
rural Bangladesh where 90 per cent of women are married 
before they are 18 years old (WHO, 1989b:38). The risk 
drops sharply to 740 for the age group 15-19 and reaches 
the lowest point of 380 at ages 20-24. After age 25, the 
rates continue to rise again (Chen et al., 1974:337).
Somewhat consistent results are also obtained in other
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studies (Alauddin, 1986:9; Khan, Jahan and Begum, 
1986:17; Koenig et al., 1988:74).
When the relationship between maternal mortality and 
parity was examined, it was found that women of parity 
zero were at the highest risk. Women of parities one to 
four were at a lower risk than women of all parities 
combined. The risks increased from parity five and above 
(Chen et al. , 1974:338). Very high risks were observed
among nulliparous and grandmultiparous women (Koenig et 
al. , 1988:74 ). A slightly different result was obtained
in a study by Alauddin(1986:17): the risks for parities
zero to four were lower than the overall rate, but after 
that the risk increased steeply. The effects of maternal 
age and parity were examined simultaneously in several 
studies; with few exceptions, higher parity was
associated with higher maternal mortality (Chen et al., 
1974:339; Alauddin, 1986:18). At each parity level, 
higher maternal age appears to result in an increased 
risk of maternal death (Koenig et al., 1988:74).
Alauddin (1986) who examined the effect of selected 
socioeconomic variables on maternal mortality, reported 
a puzzling relationship in which higher socioeconomic 
status was associated with higher maternal mortality. 
One plausible reason for this relationship could be the 
better reporting of maternal deaths to women in the 
higher socioeconomic class by the community leaders 
the respondents of the study, who belong to the higher
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socioeconomic class. They may have somewhat stronger 
social networks with the people of the higher 
socioeconomic class than others, so they are likely to 
be better informed about maternal deaths to women in the 
higher social class. Whatever may be the reason, this 
result, based on bivariate analysis, contradicts the 
usual expectation that better socioeconomic status has a 
negative relationship with maternal mortality, at least 
partly through better awareness of health and thus 
health-care facilities, nutritional status and access to 
prenatal and obstetric care. This issue needs further 
exploration using multivariate analysis controlling for 
other potentially confounding variables.
1.7.3.1 Causes of maternal deaths in Bangladesh
In Bangladesh, as in other developing countries, the 
four conditions, haemorrhage, abortion, eclampsia and 
obstructed labour, are the most prominent causes of 
maternal deaths, though to differing degrees. In Tangail 
district, Bangladesh, obstructed labour (including 
prolonged labour, placenta praevia and retained 
placenta) was reported as one of the most common causes 
of maternal death followed by septic abortion, 
haemorrhage and eclampsia (Alauddin, 1986:16). The study 
conducted in Jamalpur district reported that eclampsia 
and septic abortion (each 21 per cent) topped the list
of causes of maternal deaths where the classical triad
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infection, eclampsia and haemorrhage - accounted for 69 
per cent of all maternal deaths (Khan, Jahan and Begum, 
1986:9) .
In Matlab, eclampsia was by far the most common cause 
and accounted for 24 per cent of all maternal deaths in 
1967-1968 (Chen et al. , 1974:336 ). A recent, detailed 
analysis of cause-of-death data from Matlab revealed 
that the most common causes in 1976-85 were postpartum 
haemorrhage (20 per cent), and abortion (18 per cent) 
(Fauveau et al., 1988:645). Severe anaemia was 
associated with a considerable number of maternal deaths 
in Bangladesh (Chen et al. , 1974:336; Alauddin, 1986:17; 
Khan, Jahan and Begum, 1986:9; Fauveau et al. , 
1988:646); this is not unlikely because in Bangladesh 77 
per cent of the non-pregnant adult females aged 15 years 
and above, and almost half of the females who were 
either pregnant or lactating or both, were anaemic 
(Institute of Nutrition and Food Science, 1983:167). 
This observation suggests that considerable improvement 
in maternal mortality could be made by improving 
maternal nutritional status.
Abortion is one of the major causes of maternal deaths 
in Bangladesh. Of all maternal deaths abortion caused 18 
per cent in Matlab (Fauveau et al., 1988:645), more than 
20 per cent in Jamalpur District (Khan, Jahan and Begum, 
1986:9; Khan, Rochat et al. , 1986:95), 17 per cent in 
Tangail District (Alauddin, 1986:16), and 26 per cent in
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the country as a whole (Rochat et al. , 1981:155). It is 
generally believed that the contribution of abortion- 
related deaths to total maternal deaths is much higher 
than reported in these studies. Abortion-related deaths 
are likely to be underreported in Bangladesh. Because of 
the laws and conservative customs in this Islamic 
country, the circumstances that lead women to terminate 
a pregnancy often also encourage the concealment of this 
event (Koenig et al., 1988).
1.8 Significance of the study
In the past, the significance of maternity-related 
deaths was accorded a very low priority in international 
health circles. The main reason for this was that until 
recently the magnitude of the problem was largely 
unknown. Fortunately, a sense of realism has now 
prevailed with the spread of knowledge of the horrifying 
extent of maternal death rates in developing countries 
(Mahler, 1987; Harrison, 1989). With this knowledge, 
researchers, health professionals and policy makers have 
started to give serious consideration to the reduction 
of maternal mortality. As a result, maternal mortality
studies are now undoubtedly in the front line of
demographic and public health research, and the
reduction of maternal mortality has become a high
priority among the strategies for "health for all by the 
year 2000' . A "call to action' has been made as part of 
the "safe motherhood initiative' (Mahler, 1987). But a
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major constraint on such action in the developing world 
is lack of reliable information. This poses a serious 
threat to the planning, management and evaluation of 
intervention programs aimed at reducing maternal 
mortality, and the judicious allocation of scarce 
resources to achieve that goal.
This problem cannot, however, be dealt with effectively 
until many unaddressed and hence unanswered questions 
are examined concerning the levels and causes of 
maternal mortality. Currently in Bangladesh (except in 
Matlab), as in other developing countries, an 
information vacuum surrounds questions about maternity- 
related deaths. In such a situation, the research
carried out in this study can be regarded as timely. The
sisterhood method, if applied according to the
recommendations of this study, will supply not only
Bangladesh but also the entire developing 'world with
essential tools with which to reduce the data
constraints imposed on the effective planning,
management and evaluation of maternity care programs.
The choice of Matlab DSS for this study has a special 
significance. There are very few opportunities to test 
the method and Matlab is certainly special in this 
regard. The availability of the vital registration 
system in the Matlab DSS area makes it ideally suited to 
evaluating whether the information obtained in the 
sisterhood method can be cross-validated by the
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information recorded in the DSS. Matlab is also an area 
of high maternal mortality, so the number of cases to 
work with is large, providing a great deal of 
heterogeneity in the characteristics of respondents and 
deceased women and thus making the findings of the study 
more stable. This study is important not only for its 
implications regarding maternal mortality studies, but 
also for its possible significance for methodological 
perspectives. It uses a data collection procedure which 
is different from the usual, and where the situation 
permits, can be used in other demographic and public 
health research.
1.9 Organization of the study
This thesis is about ways to improve the sisterhood 
method. Chapter 2 is a methodological chapter describing 
the survey that was conducted in Matlab, which is the 
main source of data for the analytical chapters to 
follow. The procedures of DSS data collection and 
identification of maternal deaths are also discussed in 
this chapter. Chapter 3 briefly discusses the general 
characteristics, fertility and mortality conditions of 
the Matlab study area.
The next three chapters are mainly analytical. Chapter 4 
examines the first objective and focuses on the extent 
to which maternal deaths were correctly reported,
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underreported, or misreported by respondents. Results on 
some important determinants of accurate reporting of 
maternal deaths, as far as is permitted by the data, are 
presented in Chapter 5. Chapter 6 examines some 
possibilities of extension of the method.
Finally, Chapter 7 reviews the findings, discusses the 
major limitations of the study and implications of the 
results, identifies areas for future research, and 
offers some concluding remarks.
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CHAPTER 2
MATERIALS AND METHODS
2.1 Introduction
Maternal deaths that occurred in the Matlab Demographic 
Surveillance System (DSS) area during the 15-year period 
from 1976 to 1990 form the basis of the present study, 
supplemented by other information collected in a field 
survey conducted in Matlab during November-December 1991. 
Although the procedures of DSS data collection and 
identification of maternal deaths are discussed in this 
chapter, the chapter primarily focuses on the process of 
collecting the information through the field survey, 
because much of what follows in the thesis involves the 
presentation of results from this survey.
2.2 DSS data collection procedure
A brief discussion of the DSS data collection procedure, 
which dates back to 1966, is relevant here because I 
compared some of the information obtained from the survey 
with the information recorded in the DSS. Matlab DSS is 
essentially a vital registration system with intensive 
search for events such as births, deaths, immigration,
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emigration, internal migration, marriage and marriage 
dissolution (D'Souza et al., 1986). In the present form DSS 
uses a three-tier data collection procedure (D'Souza et 
al., 1986). Each bari, a cluster of patrilineally related 
households around a common courtyard, maintains a family 
register, which contains the identification number of each 
member of the household, his or her name, age, sex, marital 
status, and relationship to the household head. The primary 
operatives of this data collection procedure are the 110 
female community health workers (CHW), 80 in the treatment 
area and 30 in the comparison area (see section 3.2, 
Chapter 3 for treatment and comparison areas), who have at 
least a seventh-grade education and were recruited from the 
locality where they work.
The responsibilities of the CHWs include investigating, 
detecting and recording vital events in their own register 
and reporting to their higher-level supervisors. In 
addition to the detection of vital events, the CHWs in the 
treatment area have other responsibilities for delivering 
maternal and child health and family planning services; 
this makes the CHWs of the treatment area different from 
those in the comparison area in terms of work area and 
visitation cycle. A CHW in the treatment area covers 
approximately 300 households and visits each household 
fortnightly, whereas a CHW in the comparison area covers 
approximately 500 households and visits each household
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weekly. The CHWs, in groups of 20 in the treatment area and 
ten in the comparison area, meet with their supervisors 
monthly to discuss progress and problems.
The work of CHWs is supervised by 16 Health Assistants 
(HAs) who have at least a tenth-grade education and/or 
training in health and sanitation. The HAs are always male 
because of the social system in Bangladesh, which makes it 
difficult for women from one village to work effectively in 
another. Each HA covers an area which contains about 2,800 
households and supervises the work of 13-14 CHWs in the 
treatment area compared to five in the comparison area.
Each HA is stationed in his own work area, and is usually 
accompanied by the CHW of the area during his monthly 
routine visit to each household. The DSS has specific forms 
for births, deaths, migrations and marriages. All of them 
contain village, family and individual identification codes 
as well as socio-demographic information such as date of 
birth, date of the event, sex, place, and details of the 
event. The HAs record on the prescribed forms and in the 
family register all events which have occurred since their 
last visit and have been detected by the CHW of the area, 
and they sign the register. The HAs also enquire 
independently whether any event has gone undetected by the 
CHWs. The HAs in turn report to four male Senior Health 
Assistants (SHA) who visit each household at least three
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times a year, and check for missed events and the record of 
the HAs' visits. The SHA's work is again supervised by two 
Field Research Officers (FRO), one Senior Field Research 
Officer (SFRO), and a Manager.
Every two weeks, the HAs meet their supervisors in the 
Matlab office. They bring back the event forms that they 
have completed during the preceding two weeks and update 
the census volumes kept in the office for those events. 
During this visit, they check their pigeon-hole in the 
office for any message regarding marriage, inter-village 
migration, and errors to be corrected from the field. The 
HAs also meet their higher level supervisors to discuss the 
progress and the problems faced and their possible 
solutions. The event forms completed and submitted by the 
HAs are carefully checked and scrutinized by the SHAs. The 
completed information is then transferred to the Matlab 
office volumes by two other staff members for future 
reference, whereas the erroneous records are kept 
separately for corrections through consultation with the 
concerned HA, if possible, or by sending to the field. All 
the completed forms are given to the two Data Entry 
Technicians (DET) who enter the data in PCs in the Matlab 
office. Finally the forms are sent to the Dhaka office for 
binding and storage.
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2.3 Identification of maternal deaths in the DSS
This study uses the records for 510 maternal deaths, both 
direct obstetric and indirect obstetric deaths, that 
occurred during 1976-90 in the Matlab DSS area. Of the 510 
maternal deaths, 387 occurred during 1976-85 and the 
remaining 123 between 1986 and 1990 in the Matlab DSS area. 
In identifying maternal deaths, the definition given by the 
Committee on Maternal and Child Care of the American 
Medical Association (1964) was employed: a maternal death 
is one that occurs while the woman is pregnant or within 90 
days of the termination of the pregnancy, irrespective of 
the duration of pregnancy at the time of termination or the 
method by which it is terminated. The identification 
procedure for the maternal deaths which occurred during 
1976-85 was a little different from the procedure for those 
which occurred during 1986 and later. Hence they are 
separately discussed here.
Koenig et al. (1988) described a multiple-step procedure 
that was used to identify maternity-related deaths to all 
reproductive-age women within the Matlab DSS area during 
1976-85. The initial step, which was the same for both the 
treatment area and the comparison area, was to check the 
death report routinely filled for all deaths to women in 
the 15-44 year age range and also to check pregnancy
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outcome records. Through this procedure a total of 285 
maternal deaths were identified from both the areas.
Subsequent steps, however, differed in the two areas. In 
the treatment area, a second step was to check the 
remaining deaths of the area against the pregnancy and 
reproductive status of all eligible women reported in the 
service record-keeping system which is independent of the 
DSS and is maintained by the CHWs of the treatment area for 
the delivery of health and family planning services. 
Another 11 maternal deaths were identified in the treatment 
area through this procedure. It was not possible to apply 
this second step in the comparison area because it had no 
system parallel to the record-keeping system in the 
treatment area.
A special questionnaire was designed and applied to all 
remaining deaths in both the areas to obtain detailed 
information on the conditions, events, and symptoms that 
preceded death. The questionnaire was administered to the 
CHW in the treatment area; this resulted in the 
identification of another 29 maternal deaths in this area. 
In cases where the CHW could not provide sufficient 
information on signs and symptoms that preceded death, 
brief interviews were held directly with the family members 
of the dead women. Two maternal deaths were identified
through this process.
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The CHWs in the treatment area, through the delivery of 
family planning and health services and also through the 
record-keeping of the pregnancy and reproductive status 
including the menstrual cycles of all eligible women in the 
area, were very knowledgeable about the circumstances 
surrounding deaths among women of reproductive age. The 
CHWs in the comparison area do not have such involvement 
simply because these activities do not exist in the 
comparison area, but they have exclusive involvement with 
the DSS data collection from a much larger area than their 
counterparts in the treatment area. For these reasons the 
CHWs in the comparison area are generally expected to be 
less familiar with the health status of the women in the 
community and were not interviewed to collect information 
on signs and symptoms that preceded deaths (Koenig et al. , 
1988). A specially trained female interviewer directly 
interviewed the families in all remaining deaths in the 
comparison area. This approach identified 60 maternal 
deaths which raised to 387 the total number of maternal 
deaths between 1976 and 1985.
An important lesson was learned from the identification of 
maternal deaths in the Matlab DSS area during 1976-85: that 
a significant number of maternal deaths would have been 
misclassified as non-maternal deaths if reliance had been 
placed exclusively upon the DSS (Koenig et al. , 1988:72);
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this led to taking extra care and collecting further 
information from the field to identify maternal deaths from 
1986 onwards. In 1986, death reports for both sexes and for 
all causes obtained from the field were checked carefully 
for completeness by a physician who then separated out all 
deaths to females aged 15-44 years. Since 1987, this has 
been done by a male medical assistant (Fauveau, Wojtyniak 
et al., 1991).
Interviewing female relatives of the deceased, which was 
found very useful in identifying maternal deaths which 
occurred during 1976-85 in the comparison area, was 
continued as an effective way of collecting the necessary 
information for ascertaining maternal deaths from 1986 
onwards in both the areas. For this a special questionnaire 
was designed in English and translated into Bengali. The 
questionnaire covered a variety of information about the 
deceased, such as menstrual status at the time of death, 
family planning practice, dates of birth and death of 
previous child, presence of social, familial, and marital 
problems prior to death, and exact circumstances of death 
(Fauveau, Wojtyniak et al. , 1991:7). The female 
interviewer, who interviewed female relatives of the 
deceased in the comparison area to identify maternal deaths 
that were not identified as maternal deaths following 
examination of the DSS records, was given further training 
to administer this questionnaire in all cases of deaths to
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females aged 15-44 years. This interviewer took photocopies 
of death forms with her and collected necessary information 
about the deceased by talking to the deceased's female 
relatives, and to other females in the compound and 
neighbouring compounds (Fauveau, Wojtyniak et al. , 1991:7- 
8). The DSS was much less successful in identifying 
maternal deaths by induced or spontaneous abortion. There 
was little difference between the treatment and comparison 
areas in terms of the overall percentages of all maternal 
deaths detected through the DSS system (75 and 7 3 per cent 
respectively, Koenig et al, 1988:72).
Because of time and money constraints, it was not possible 
in the present study to go through the additional 
verification procedures for the identification of maternal 
deaths from 1986 onwards, that were used for the 
identification of maternal deaths which occurred during 
1976-85; so it is possible that some maternal deaths since 
1986 may have gone undetected. If so, the level of maternal 
mortality based on maternal deaths since 1986 would be 
somewhat lower than the level of maternal mortality based 
on maternal deaths during 1976-85. The level of maternal 
mortality would also be lower in the later period because 
of the maternity-care program which was implemented in one- 
half of the treatment area in 1987, and which resulted in a 
significant reduction in the maternity-related deaths in 
the program area (Fauveau, Koenig and Wojtyniak,
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1991:1185). Whatever may be the reason for lower maternal 
mortality levels since 1986, it would not affect the 
purpose of this study which is not to estimate the level of 
maternal mortality through the sisterhood method but to 
find out precisely what percentage and types of already 
known maternal deaths could be identified through the 
method.
2.4 Preparation of a list of respondents
Before discussing how a list of respondents was prepared, 
this section briefly looks at how the identification 
numbers are assigned to the DSS members. In the present 
form, each member of the Matlab surveillance population has 
two identification numbers: a Registered Identification
Number (RID) and a Current Identification Number (CID). 
When an individual for the first time becomes a member of 
this population (either by birth or by in-migration), he or 
she is registered into the system and thus gets a 10-digit 
RID (before 1st July 1982, the RID was of nine digits) 
which is unique and never changes (D'Souza et al. , 1986 ).
The same person also gets a CID, which, since it 
corresponds to current residence, changes each time the 
person changes usual place of residence.
The RID is of ten digits and consists of four parts: the
first digit is a check code (1 if included on or before
57
30th June 1982; 2 if included after 30th June 1982) to
indicate whether the person entered before or after 1982, 
the year when the dual numbering system was introduced; the 
next three digits identify the village; the next four 
identify the household; and the last two digits identify 
the individuals within a household (D'Souza et al. , 1986).
For example, an individual entering the system after 30th 
June 1982, living in village D88 and having family 
residence number 33 and being the head of the household 
would have RID 2D88003301. The vital registration system in 
the Matlab DSS area, its unique numbering system for every 
individual and the infrastructure were all geared towards 
the linkage of individuals with the family household number 
and thereby preparation of a list of the respondents of 
this study. As respondents of this study came from three 
purposively selected groups (see section 2.5), they are 
discussed separately.
2.4.1. Respondents for women who died of maternity-related 
causes.
The maternal deaths that occurred during the 15-year period 
from 1976 to 1990 in the Matlab DSS area are the basis of 
this study. I took the RID of each of these deaths, then 
prepared a list of the deceased women's surviving brothers 
and sisters, aged 15 years and over, and born to the same
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mother. This was difficult. At the beginning, a manual 
search using the Matlab office census volumes was made to 
prepare such a list, the first step of which was to 
identify the household of each of the deceased through her 
RID. After identifying the household, I looked at the 
relationship of the deceased to the head of that household. 
If the household head was the father, mother, brother, or 
sister of the deceased, then for that household there was 
an attempt to list the CIDs of the adult members whose 
mother had the same number as the mother of the deceased.
One problem was that when any brother or sister of the 
deceased either migrated out of the DSS area or moved to 
another village of the DSS area before July 1982, change of 
place of residence within the DSS area was not recorded as 
an event. Though brief notes of new residence were made in 
the census volumes, sometimes this is not sufficient for 
identification of the current household of a person who has 
moved to another DSS village, because notes were made only 
on the village of destination but not about the family 
household number. Hence to find a person who moved from one 
DSS village to another, every page was searched in the 
census volume of the destination village, a very time- 
consuming job.
The major problems in identifying dead women's siblings and 
their addresses through the census volumes were cases where
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the household head of the deceased was other than her 
father, mother, brother, or sister. There was very little 
or no information in the census volumes on the parental 
household and hence on the siblings, particularly if the 
deceased had migrated into the DSS area or moved from one 
DSS village to another before 30th June 1982. The issue was 
discussed jointly with the senior staff members and the 
manager, Matlab DSS to seek a proper way of doing this. A 
very useful and effective suggestion came out of this 
discussion which gave promise of completing the job.
The suggestion was to make a special form, one for each 
death, on an A4 size sheet of paper containing information 
about CID, RID, name, year of death, name of the head of 
the household, bari name and near bari name of the deceased 
(See Appendix 1). Through consultation with the list of 
villages covered by different CHWs, the forms were divided 
into 110 groups and then given to 110 CHWs through HAs. At 
that time each CHW was also given a letter from the DSS 
manager to enquire about surviving siblings of each of the 
deceased listed in the forms. During their routine visit, 
the CHWs visited the household associated with the RID of 
each deceased, talked to the adult members of the household 
first about their well-being and then about siblings of the 
deceased. If the household members were very sure about 
names and current addresses of siblings of the deceased, 
then the CHWs wrote down the CID, RID, name, sex, head of
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household name, bari name and near bari name of the adult 
siblings of the deceased in the space provided in the form.
In some cases, especially for deceased women whose parental 
household and husband's household were far away and who had 
died long ago, collection of addresses of the siblings 
required the involvement of more than one CHW. In such 
situations, one CHW collected only the address of the 
parental household of a deceased woman and then, through a 
HA, gave it to a CHW of another area to collect the 
addresses of siblings; this helped enormously to obtain 
addresses of siblings for a much greater number of deceased 
than was anticipated at the beginning of the study.
Like DSS routine work, collection of addresses of deceased 
by CHWs was supervised by HAs. In case of any problem or 
confusion the CHWs discussed the matter with HAs for 
clarification. The HAs collected both the completed and the 
blank forms from the CHWs and after necessary checking, 
gave the forms to the investigator in the Matlab office.
Care was taken to ensure that with the name of the siblings 
of the deceased nobody else was listed. Though the 
information obtained from the CHWs about siblings was 
believed to be accurate, the investigator and the field 
supervisor of this study made an attempt to verify this 
information in all possible ways before beginning the
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actual field work. Though the verifications required a 
considerable amount of time and some travel costs, they 
were thought to be essential for the purposes of the study. 
Some verifications were made through cross-reference with 
the DSS information where having the same mother's number 
was the only qualification for being the siblings of the 
deceased. This verification procedure, however, was not 
possible for the siblings of women who had married and left 
the parental household before 30th April 1974, the date 
before which no mother's number for individuals was 
available. These cases were verified through field 
investigation by discussion with the neighbours of the 
persons listed as the siblings of the deceased.
Not all of the 510 women who died of maternity-related 
causes were from inside the DSS area; some had migrated 
into the area by marriage. The CHWs were instructed to give 
addresses of siblings having parental households outside 
the DSS area and to provide as much information as possible 
which could be used to identify such siblings. These 
addresses were then carefully looked at to list the 
siblings of deceased who live in the villages bordering the 
DSS area. For this, the local knowledge of the local, 
senior DSS staff members was used. The information about 
such siblings was also verified by the investigator and the 
field supervisor through personal visits to the villages
concerned.
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2.4.2. Respondents for women who died from other than 
maternity-related causes
To select respondents for this group, all female deaths in 
the Matlab DSS area during 1976-90 were taken from the DSS. 
The maternal deaths in the same area during the same 
period, identified by various procedures described above, 
were then sorted out from all deaths. Deaths to females 
aged 15-44 in the area during 1976-90 were then separated 
out from the remaining deaths. From the list of all such 
non-maternal deaths, 350 deaths were randomly selected so 
that adult surviving siblings of at least 200 deceased 
could be found within the DSS area. Then addresses of adult 
surviving siblings of these women were collected and 
verified exactly in the same way as they were done for the 
women who died of maternity-related causes.
2.4.3. Respondents who were not identified as having a
sister who died of either maternity or non-maternity 
related causes
Apart from collecting vital events, the DSS also undertakes 
periodic censuses in the study area. At the time of the 
1982 census, the DSS area consisted of 149 villages 
containing a total of 187,523 people (Koenig et al., 
1988:70). The census file of 1982 was used to select 
respondents from this group. Village and household numbers
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of the RID of all maternal and non-maternal deaths to 
females aged 15-44 in the DSS area during 1976-90 were 
matched with those of each individual in the 1982 census 
file. According to the DSS, each non-matched record means 
that the household does not experience any deaths to 
females aged 15-44 during 1976-90. From the non-matched 
households, 200 adults, one from a household, whose 
relationship to the household head was either a son or a 
daughter, were randomly selected for interview. It is not 
expected that any systematic bias in respondents' 
characteristics would have resulted from the selection 
process.
2.5 The sample
The simplicity of the sisterhood approach is an advantage 
in many respects, but the rarity of the event of interest - 
maternal death - makes the actual data collection procedure 
a little difficult. Although the number of maternal deaths 
to be obtained by interviewing living siblings depends on 
the actual level of maternal mortality and fertility in a 
community, evidence from the reports of the application of 
the method suggest that quite a large number of individuals 
need to be interviewed to obtain a reasonable number of 
maternal deaths to be analysed. For example, 116 maternal 
deaths were obtained by interviewing 7,454 individuals in a 
field study of the sisterhood method in Bolivia in 1989,
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where the level of maternal mortality was 37 3 per 100,000 
live births for 1982-88 according to the direct estimation 
(Sommerfelt et al., 1991:81). Planning and management of
such a large number of interviews can put pressure on an 
investigator, especially when there are time and money 
constraints, but in this study such pressure was minimized 
because of the unique vital registration system in the 
study area; this provided an opportunity to formulate the 
design of the field study in a way that made the data 
collection easier, quicker and more cost effective.
The main purpose of the study was not to estimate the level 
of maternal mortality through the sisterhood method but to 
find out precisely what percentage of already known 
maternal deaths could be reported by siblings of the 
deceased: this meant that the survey was designed in a
different way from the usual.
The respondents of the study came from three different 
groups. In the first group, respondents were individuals 
having a sister who died of maternity-related causes during 
the period 1976-90. I first took the 510 deaths already 
identified as maternal deaths, then using the procedure 
described in section 2.4, prepared a list of adult 
surviving siblings of 401 women who died of maternity- 
related causes: 349 from inside the DSS and 52 from outside
the DSS.
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No adult surviving sibling of the rest of the 109 deceased 
women was found in or near Matlab for three reasons: first, 
a majority of such deceased women (the exact statistics are 
not available) migrated into the DSS on marriage so their 
whole family and hence adult siblings were living outside 
the DSS. Secondly, there were some deceased women whose 
parental household was inside the DSS but their adult 
siblings were living outside the DSS area and could not be 
contacted. Finally, a few of the deceased had no adult 
surviving sister at all. Failure to link and interview 
siblings of the deceased in these three categories would 
not, however, introduce any bias at least in reporting the 
incidence of maternal death, as this study found that there 
was no difference in the accurate reporting of deaths by 
respondents living outside the DSS and those living within 
the DSS (See Chapter 5). But if the sisterhood method is 
applied in areas with substantial in-migration then it is 
likely to introduce bias, which will depend on the extent 
to which siblings typically live in geographically 
proximate areas.
Siblings of each deceased woman were listed on one form. 
Using these forms the deceased women for whom there were 
addresses of more than one surviving adult sibling, were 
separated from those for whom there were addresses of only 
one sibling. Then for the deceased having more than one
66
adult surviving sibling on the list, one sibling for each 
deceased woman was randomly selected for interview. Each 
sibling who was the only adult surviving sibling was taken 
for interview; no random selection of siblings was possible 
in this case. A total of 384 siblings, one for each 
deceased woman, were interviewed: 336 from inside DSS and 
48 from outside DSS. The rest of the respondents were 
reported to be away from home and there was no certainty of 
their return within the survey period.
The second group of respondents were siblings of women of 
reproductive age who died of non-maternity related causes 
during 1976-90 and were recorded in the DSS. This group was 
included in the sample to keep the interviewers unaware of 
which were maternal deaths and also to verify whether there 
was any misclassification of causes of death recorded by 
either the DSS or the sisterhood method. A total of 200 
adult surviving siblings (all from the DSS area), one for 
each woman who died of a non-maternal cause during 1976-90, 
were selected in the same way as the respondents of the 
maternal-death-group were selected. Of the 200 respondents, 
189 were interviewed in this group.
In the third group, 200 respondents of both sexes, who were 
not identified as having a sister of age 15-44 years who 
died from either maternal or non-maternal causes during 
197 6-90, were selected and 195 were interviewed. These
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respondents were included in the sample to keep the 
interviewers unaware about both maternal and non-maternal 
deaths.
In this study, special consideration was given to 
minimizing interviewer bias. The following measures were 
taken: selection of respondents from three different groups 
rather than only from maternal deaths; preparation and 
random allocation of interview schedules by the 
investigator; and arrangement of interview schedules in 
such a way that interviewers would not have any chance to 
ask community health workers about either maternal or non- 
maternal deaths.
2.6 Recruitment and training of field workers
The field survey conducted in Matlab DSS area to collect 
data for this study involved asking questions of 
respondents of both sexes regarding whether any of their 
sisters had died from causes related to pregnancy or 
delivery. Respondents were also asked to provide 
information on the circumstances surrounding, and the 
symptoms leading up to their sister's death. Because of the 
nature of the questions and the prevailing cultural 
situation in the Matlab study area, which is not congenial 
to male strangers collecting such information by
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interacting with women, it was felt essential that female 
respondents would be interviewed only by female 
interviewers. Numerous previous studies on various research 
topics conducted in Matlab over nearly the last three 
decades suggested that, irrespective of the nature of the 
study, female interviewers can collect necessary 
information from male respondents with a fairly high degree 
of accuracy without facing any major difficulty. In view of 
these facts, it was thought best to use only female 
interviewers. The nature of the questions used in the 
survey also required that the interviewers must be married 
and preferably have experience of giving birth so that they 
would better understand the process of childbirth; this 
would give them confidence in asking questions about 
pregnancy-related deaths.
Applications were sought from local married, female 
candidates for recruitment as interviewers. Twelve 
candidates applied and did well in the written examination; 
nine of them appeared before a board of selectors for an 
oral examination. The five candidates judged best on the 
basis of both written and oral examinations were selected. 
Three of the selected interviewers, of whom two had no 
interviewing experience as interviewers, had 14 years of 
education; another one, who was experienced in 
interviewing, had 12 years of education. The other had a 
10th grade education and a vast experience of working as an
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interviewer for about 12 years. Since all the interviewers 
were from the local villages, they were familiar with the 
local people, culture and language.
In order to ensure high-quality data, extreme care was 
taken in the training of the field workers. Training was 
given by the investigator and a specially trained female 
health assistant who had been involved with collecting 
necessary information for identifying maternal deaths in 
the DSS area. The interviewers' training was held for three 
days and involved role-play in the class-room and intensive 
practice interviews. In the first day, they were briefly 
introduced to the DSS census volumes, relevant record 
books, and the numbering system so that they could 
understand the meaning of various identification numbers 
written on the cover page of each questionnaire.
Interviewers were told about common field strategies and 
exposed to the questionnaires in the same day. The meaning 
of verbal autopsy, and the purpose of its use were 
explained to them. Each of them was asked to read the 
questions separately to see whether they had any difficulty 
in understanding any question or asking any question and 
making it understandable to respondents. After they had 
finished reading, each of them was asked to act as an 
instructor and discuss every question in front of the other 
interviewers, the field supervisor and the investigator.
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This role-play and discussion continued to the next day and 
was found to be very useful in making the interviewers 
thoroughly familiar with the questionnaire, as it is very 
important for them to check during interviews that the 
answers given to various questions are consistent with each 
other.
In the last one-and-a-half days of the training program, 
each interviewer was told to select another from the 
interviewing team and interview her in the class room under 
the close supervision of the field supervisor and the 
investigator. This time, some were asked to play the role 
of respondents as if each of them had a sister who died of 
causes related to pregnancy or delivery, and others were 
asked to play respondents with a sister who died of non- 
maternal causes. During this process of trial interviews, 
the interviewers were instructed to ask questions in the 
same way as they needed to be asked of the real 
respondents; this was to ensure that the interviewers did 
not alter the wording of the questions, which can also 
alter their meaning and thereby influence the answer. The 
investigator, supervisor and other interviewers kept notes 
of each interview on issues that were felt to be difficult 
or unclear, which were discussed and clarified immediately 
after each interview. These trial interviews greatly helped 
the interviewers to benefit from each other and to gain 
confidence to get the job done. The interviewers had no
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difficulty in asking verbal autopsy questions. To minimize 
interviewer bias, the interviewers were not told the 
objectives of the study.
The key to ensuring high-quality data in any survey is 
intensive field supervision. To ensure this, special care 
was taken to have an experienced and efficient supervisor 
for the field survey. The co-ordinator, Matlab office, 
allowed me to take one of the senior male staff members as 
a supervisor. This staff member had a long experience in 
working with different investigators on many different 
research studies as an interviewer-supervisor, and he was 
well known in the Matlab office for his skill and friendly 
manner. He was required to accompany the interviewing team 
every day and was responsible for the overall management of 
the field work.
2.7 The questionnaire
All questions were originally written in English, 
translated into Bengali and then carefully reviewed to 
reconcile any discrepancies. Although the draft 
questionnaire had already been worked on and reviewed 
before beginning the field work, it was constantly being 
updated and changed before its use. Special attention was 
given to the wording of the questions to make them easily 
understandable by the local people. In this process, I
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frequently consulted the manager of Matlab DSS who had been 
familiar with the local people, their language and culture 
for more than 25 years and was highly experienced in 
designing different types of survey forms for DSS and for 
other related research. As a final check, a copy of the 
questionnaire, after scrutiny by the Matlab DSS manager, 
was given to two of the interviewers to see whether they 
could find any problems that would make it difficult to use 
in the community. These procedures were extremely helpful 
in taking extra care with the wording of the questions and 
shaping the questionnaire in the final form.
The questionnaire used in the survey is divided into four 
sections. The first section is designed to collect general 
information about respondents' number of sisters ever born 
to the same mother, the number alive at the time of 
interview, and the number dead. In this section, 
information was also collected on the background 
characteristics of the women who died from maternity- 
related causes. This section also included questions 
regarding timing of death relating to pregnancy or 
delivery, place of delivery and of death. The second 
section is about cause of death for which some specific 
symptoms-based questions were asked of respondents 
reporting a maternal death among their sisters. The third 
section is fairly brief and consists of information about 
respondents' sisters of reproductive age who died of non-
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maternal causes. The final section collects information 
about characteristics of respondents. The full 
questionnaire can be found in Appendix 2.
2.8 Pretesting
There were several important reasons why it was considered 
essential to pretest both the questionnaire and the system 
of data collection. The most important one was to know 
whether the study was likely to get the information 
desired, particularly from male respondents. There was a 
fear that male respondents would be able to report about 
the incidence of maternal death only but not about the 
symptoms and signs that could be used with confidence to 
determine the cause of maternal death. The other reasons 
for the pretesting were: to know whether the questions and 
the language used in the questionnaire were clear enough; 
to know whether the interviewers were clear about the 
questions or if they had any difficulty with asking any 
questions and making them understandable to respondents. To 
establish an approximate length of interview was also one 
of the reasons for the pretesting. So a total of 18 
respondents, taken from the three different groups 
mentioned earlier, were interviewed in the pretest for 
which respondents of both sexes were purposively selected. 
The pretest clearly demonstrated that male respondents were 
quite knowledgeable about the symptoms and signs that
caused their sisters' deaths. On the basis of the pretest a 
few modifications were made in the questionnaire, 
particularly in the cause-of-death section. A number of 
symptoms were excluded from this section and a few others 
were simplified. Questions on antenatal care were excluded 
from the questionnaire after the pretest as respondents 
provided very little or no information on this issue.
2.9 The field work
Before beginning the actual field work, the investigator 
and the field supervisor, with assistance from the CHWs, 
HAs and other DSS staff, prepared a master list of 
respondents between August and October, 1991. The list 
included information on name, age, sex, religion, marital 
status and the DSS identification numbers (both RID and 
CID) for each respondent residing in the DSS area. The DSS 
identification numbers provide identification of village, 
household and individual number in each household. All the 
identifying information of respondents was entered into a 
computer, and a computer print, sorted by CID of 
respondents, was obtained; this provided a convenient way 
of making interview schedules for each day. When the 
interviewers went to a village, they were given the names 
and all other necessary identifying information of all 
respondents residing in that village. Respondents 
interviewed in a day were recorded in the computer print at
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the end of the day. To identify respondents residing 
outside the DSS area, information was collected on name, 
sex, religion, marital status, father's name or husband's 
name, household head's name, bari name, near bari name and 
village name for each respondent. The identification part 
of the questionnaires was completed in the office using the 
list.
The name of the deceased person was not given to the 
interviewer. Care was taken to ensure that information 
would be collected for the targeted deceased and only from 
her brother or sister. This was done by listing the number 
of dead sisters of age 15-44 years reported by each
respondent in the maternal and non-maternal death groups, 
filling one questionnaire for each reported dead sister who 
was a DSS member, and then checking the filled-in
questionnaire for the name of the deceased reported by 
respondent. This leaves out dead sisters who were not DSS 
members at the time of death as these deaths were not 
recorded in the DSS and hence were not targeted in this 
investigation. In the maternal death group, four of the 384 
respondents reported that each of them had two sisters who 
died of maternity-related causes but information was 
collected only for the sisters who were DSS members at the 
time of death. After checking their names in the
questionnaires, they were found to be the ones who were
listed among the 384 maternal deaths. Four of the 191
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respondents interviewed in the non-maternal death group 
also reported that they had two sisters aged 15-44 years 
who died of non-maternity-related causes. One questionnaire 
was filled in for each of these sisters as all of them were 
DSS members. But the information relating only to those 
four deceased who were listed among the 191 deceased was 
included in this study.
The investigator and the field supervisor visited the field 
every day and after returning from the field, made the 
interview schedule for the next day. A basic daily routine 
was maintained during the field work; this included 
afternoon sessions between the interviewers, field 
supervisor and the investigator concerning the day's data 
collection. The main survey field work was carried out in 
November and December, 1991.
During both the pretesting and the actual survey, 
interviewers and field supervisor were made aware of the 
privacy of individual interviews. Interviewers were 
instructed to conduct each interview privately for two 
important reasons: first, to make sure that information was 
obtained from selected individuals directly and not 
influenced by anybody else. The second reason was more 
important: sororate marriage (marrying deceased wife's 
sister) is fairly common among rural Bangladeshi people. A 
young child left motherless will be reared by the new wife.
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In such a situation it might be distressing for a child to 
learn from the interview that the woman by whom it is being 
reared is not its biological mother. To avoid such a 
situation each interview was conducted as privately as 
possible.
To ensure the highest possible response rate in the survey, 
interviewers were required to follow up respondents as many 
as four times; this yielded a very high response rate of 98 
per cent. The level of co-operation was also very high 
throughout the survey and resulted in virtually no refusals 
to participate. This was partly because the ICDDR,B staff 
has provided free diarrhoea treatment, saved thousands of 
lives, eliminated the fear of cholera in the area and 
established an excellent rapport with the community. It is 
also possibly because of the familiarity of the people of 
this community with various surveys conducted in the area 
in the past.
2.10 Checking of completed questionnaires
In order to check the completed questionnaires for errors, 
omissions or inconsistencies, a fairly regular routine was 
developed at the beginning of the survey. Completed 
questionnaires were checked daily after the interviewers' 
return from the field. Interviewers were instructed to 
recheck and return completed questionnaires to the
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investigator daily after coming from the field; they were 
never allowed to take home blank or completed 
questionnaires. After getting the completed, rechecked 
questionnaires back from the interviewers, the investigator 
read them carefully to see whether they were properly and 
completely filled in. At that stage if any inconsistencies 
or incompleteness were spotted, the investigator would 
attach either a note or a more formal card describing the 
issue or problem. In the case of minor inconsistencies or 
incompleteness, the issue was discussed with the 
interviewers concerned and fixed the following morning. If 
the question required a return visit to the household for 
clarification or completion, the note would be affixed and 
left for the return visit. Because the interviewers knew 
that the completed questionnaires were constantly and 
thoroughly checked there was very little attempt to 
fabricate responses. Checking of completed questionnaires 
by the investigator helped to sustain some motivation for 
interviewers since their efforts were immediately examined 
and criticized or appreciated.
2.11 Coding
Most of the questions included in the questionnaire were 
precoded. For the rest of the questions a code book was 
developed at the beginning of the fieldwork. Coding was 
started by the investigator after the end of the first 
day's fieldwork; however, it was not possible to continue
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this after the first week because as time proceeded 
interviewers were able to interview more and more 
respondents which kept the investigator busy checking the 
completed questionnaires and making schedules for the next 
day. Since at that stage emphasis was placed on checking 
the completed questionnaires and the smooth progress of the 
field work, coding was left to be done after finishing the 
field work. Coding of all the rest was done in Dhaka in the 
last week of December 1991 by the investigator and a 
university graduate. Entry and verification of the coded 
data were also made in Dhaka during the last week of 
December 1991. Necessary editing, including the usual range 
and consistency checks were done at the Australian National 
University (ANU). Erroneous records were always corrected 
by going through the questionnaires.
2.12 Data quality
Data quality was a major concern at every stage of the 
survey. The questionnaire originally designed in English, 
was translated into Bengali and reviewed thoroughly to 
reconcile any discrepancies. Both the questionnaire and the 
process of data collection were pretested to assess 
clarity, unambiguity, and comprehensibility of questions.
Interviewers, having knowledge of the local people, 
language, and culture, were given intensive training before 
conducting interviews. Supervisory checks were set up at
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every stage of the survey. Questionnaires were carefully 
checked at the end of each day for completeness, 
consistency, errors, and omissions. Revisits were made to 
the field for any errors that could not be corrected 
through discussion with the concerned interviewer. The 
process of daily inspection and discussion on completed 
questionnaires was an opportunity for the investigator to 
remain close to the data and check its quality. After data 
entry, the usual consistency checks were made and erroneous 
records were corrected by reference to the original 
questionnaires. All these have contributed to achieving 
high quality data in the survey.
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CHAPTER 3
THE STUDY AREA
3.1 General characteristics
The data for this study come from the Demographic 
Surveillance System (DSS) area of Matlab upazila, a
subdivision of Chandpur district. Until recent changes in 
the structure of local administration Matlab was a thana in 
Comilla district. Matlab is well known to the demographic 
world because of the existence of a famous and long-running 
population surveillance area, maintained by the
International Centre for Diarrhoeal Disease Research, 
Bangladesh (ICDDR,B). At the beginning of 1990 the DSS area 
contained a little over 200,000 people living in 142 
villages (ICDDR,B, 1991:29). Matlab is in the low-lying 
deltaic plain of Bangladesh, about 45 kilometres southeast 
of Dhaka, the capital of Bangladesh. This area is criss­
crossed by numerous canals and branches of two major rivers, 
the Meghna and the Gumti. Matlab bazar, the town containing 
the upazila headquarters, is 15 kilometres from the district 
capital Chandpur, by the only motorable road.
Communication in the area is generally difficult and time- 
consuming: most of the villages are inaccessible by road
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transport, and many are submerged or surrounded by water 
during the rainy season, accessible only by small country 
boats, motor-boats and in some cases by small steamer and 
launch. The villages near the Matlab bazar and Matlab- 
Chandpur paved road are also accessible by rickshaw taxis - 
three-wheeled, two-passenger bicycle-like vehicles. The 
rickshaw operator is usually a young, illiterate man. Though 
the work is physically demanding, sometimes boys are also 
engaged in rickshaw pulling (Heitzman and worden, 1989).
Mass communication media, or what are sometimes termed 
impersonal channels, are mostly absent from the villages. 
The villagers rely heavily on personal communication for 
most of their knowledge about things happening outside the 
village; this is because of low levels of both literacy and 
socioeconomic development.
Matlab has a subtropical climate characterized by wide 
variation in rainfall, warm temperatures and high humidity. 
May to September is the monsoon season when the area 
receives at least 216 cm of rainfall (Razzaque, 1985:28). 
Because of the heavy concentration of rainfall in the 
monsoon, most of the non-residential lands are flooded. 
Temperatures in the area range between 35o C in April, the 
warmest month, and lOo C in January, the coldest month.
83
Agriculture is the backbone of the economy of the area. An 
overwhelming majority of the Matlab population is dependent 
on agriculture for subsistence: child labour is common in 
the fields. Most of the farmers are in a marginal situation 
with no more than two acres of land, and 30 per cent of them 
have no land at all (Bhuiya, 1989:43). Ploughing with the 
help of bullocks is still the common farm practice.
The annual flooding is both a blessing and a curse for the 
local people: the deposits of rich silt replenish the 
fertile but overworked soil, but the damage each year can 
also be substantial. An embankment is being constructed in 
the area which is designed to save some of the agricultural 
lands from flood damage. Inside the embankment, conditions 
allow as many as three rice harvests annually, while outside 
the embankment the balance between rainfall and inundation 
determines the success of crops. Construction of the 
embankment, and the use of high-yield seed varieties, 
fertilizer and irrigation have increased yields in some 
parts of Matlab, although these inputs also raise the cost 
of production and chiefly benefit the better-off farmers. 
The rice crop is of vital importance to the life and economy 
of Matlab: rice as the staple food is in great demand. 
Usually very little wheat is consumed by the villagers but 
during any food crisis following a flood or other natural 
disaster, its consumption increases sharply mainly because
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external food aid is most often provided in the form of 
wheat.
Since agriculture, because of the primitive methods 
employed, does not keep the farmers outside the embankment 
area busy throughout the area, they either are idle or 
engage in subsidiary occupations, which are usually of a 
casual nature. Fishing is both a pastime and a necessary 
supplement of food and income: in a few villages a class of 
fishermen eke out the barest subsistence working under 
primitive and dangerous conditions. Fishing in the rivers 
goes on throughout the year but is most active during the 
winter months (November-February) when the current is slow 
and the depth of water reduced. Like all Bangladeshis, 
Matlab people are great eaters of fish, their main source of 
animal protein.
In terms of religion, the area reflects the national 
situation, with 85 per cent of the population Muslim and 14 
per cent Hindu. In Matlab, as in other parts of Bangladesh, 
irrespective of religion, people have one thing in common: 
namely, respect for age and experience. Old people are 
respected because they are aged and because they are 
supposed to have more knowledge and experience of the world 
and life. In the same way, the religious leader is respected 
and revered because he knows more about the good things in 
life and can be the guide to a pious life.
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The basic social unit in a village is the family, generally 
consisting of a complete or incomplete patrilineally 
extended household and residing in a homestead, called a 
bari. A family provides emotional, social and financial 
security to its members. Each member is loyal to the family 
name, prestige and property. The oldest man in the family, 
and thus not necessarily an earning member, remains the head 
and acts as the decision-maker: often fifty-year-old sons 
obey their father as if they were still children. A female 
may be a household head only in the absence of an adult male 
in the household; in Matlab, as in other parts of rural 
Bangladesh, the prevalence of female-headed households is 
very low (Heitzman and Worden, 1989).
There are on average five to six people in a family 
(ICDDR, B, 1991:92) and each family usually owns a one- or 
two-room house typically built of earth floor, jute-stick 
walls, and thatched roof. Economically better-off families 
use bamboo, corrugated iron sheets as walls and corrugated 
iron sheets for roofs; concrete dwellings are rarely seen in 
the area. If any household has only one dwelling, then all 
the members sleep in the same room: some on beds and some on 
the floor. Cooking is usually done in a separate shed- 
kitchen although in the dry season it is sometimes done 
under the open sky. Villagers use dry leaves, weeds, jute 
straw, wood, and sometimes dry cowdung as fuel for cooking
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meals in locally made earthen stoves. Dwellers in or near 
the Matlab bazar-upazila headquarters are somewhat 
privileged in the sense that they have the option of using 
electric stoves for cooking because of the availability of 
electricity. Most villages are separated from each other by 
fields or water and divided into two or more sections, 
either on a geographical basis or on the basis of kinship.
In this traditional rural society, marriage is universal and 
an important institution for everyone in the village; it 
functions to ensure the continuity of families rather than 
to provide companionship to individuals. Marriage is 
technically a social and legal contract between a couple, 
but owing to the religious orientation of the people, it has 
acquired a deep religious significance. Among Hindus, a 
marriage may not be arranged without a satisfactory dowry 
being paid by the bride's family to the bridegroom. Because 
of the Hindu influence, Muslim families also present dowries 
to the bridegroom, often well beyond their means. Marriages 
are generally between families of similar social standing.
In the villages, parents ordinarily select spouses for their 
children, although men frequently exercise some influence 
over the choice of their wives. Although the age at marriage 
appears to have been rising in recent years, early marriage 
remains the rule even among the educated and especially for 
women. The custom of early female marriage results in a
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considerable age difference between spouses, which in turn 
gives a woman a greater probability of outliving her 
husband. Research shows that by age 60 about 6 per cent of 
males are widowers while over 60 per cent of females are 
widows (ICDDR,B, 1991:30). Divorce occurs with high 
frequency, usually early in marriage.
Literacy rates are extraordinarily low in Matlab, about 30 
per cent for men and 17 per cent for women (Fauveau, Stewart 
et al. , 1991:1183 ), even measured by standards that fall 
below functional literacy. Many rural parents still keep 
children out of school to work in the fields, at least part 
of time. A visit to the village school will confirm that at 
critical agricultural periods most children are absent from 
school. Female literacy and school attendance are 
significantly lower than male levels, compounding the 
difficulty of targeting women for health and family planning 
education.
Women, in custom and practice, remain subordinate to men in 
almost all aspects of their lives. Most women do not visit 
the marketplace, the centre of economic, social and 
political activity. They do not go to the mosque, the centre 
of religious and social activity, nor to the fields, the 
centre of agricultural activity. As late as 1982, in the 
villages studied by Rahman (1986), apart from the ICDDR,B's 
own salaried employees, not a single woman worked outside
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the home. This lack of opportunity contributed to high- 
fertility patterns, which diminished family well-being, and 
contributed to the malnourishment and poor health 
particularly of female children. In fact, women appear to be 
the most affected by acute poverty.
An unmarried young woman normally lives in the privacy of 
the family until an arranged marriage releases her to live 
in the seclusion of her husband's home. Village girls are 
secure in the knowledge that their parents or older 
relatives will find a husband for them; they also enjoy the 
security of their parental home in the case of divorce or 
the death of their husband. It is probably true that the 
present pattern of life in a village family causes less 
anxiety for women than they face in modern Western 
societies. However, their opportunities are highly 
restricted: women remain illiterate and much of their lives 
devoted to childbearing and childrearing. In this male- 
dominated rural society, a woman begins to gain respect and 
security in her husband's or father-in-law's household only 
after giving birth to a son. Mothers therefore cherish and 
indulge their sons, while daughters are more strictly 
disciplined and are assigned heavy household chores from an 
early age. Since the parents perceive the economic and 
practical benefits of sons to be much greater than those of 
daughters, there is discrimination in rearing children: boys 
get more and better food and special attention during
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illness. The result is higher female than male mortality, 
especially in early childhood when parental guidence becomes 
important (D'Souza and Chen, 1980; Chen et al., 1981).
3.2 Family planning and health services
In Bangladesh, the Ministry of Health and Population Control 
is responsible for developing, coordinating and implementing 
the national health and mother-and-child health care 
programs; population control is also within the purview of 
the ministry. The government's policy objectives in the 
health care sector are to provide a minimum level of health­
care services for all, primarily through the construction of 
health facilities in rural areas and the training of health 
care workers. At the national level, implementation of 
health-care services has not become a reality for numerous 
reasons such as severe financial constraints, insufficient 
program management and supervision and staffing problems; in 
Matlab, however, the health-care situation is different.
Matlab, being a field research area of the International 
Centre for Diarrhoeal Disease Research, Bangladesh 
(ICDDR,B), formerly the Cholera Research Laboratory (CRL), 
has health-care programs that are largely absent in other 
parts of rural Bangladesh. The ICDDR,B started its operation 
in Matlab in 1963 with the purpose of field testing of 
vaccines against cholera: Matlab was chosen because it had a
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high prevalence of cholera, it was easily accessible 
favouring the possibility of undertaking long-term, follow­
up studies, and it was densely populated, making field 
trials more efficient.
Since 1963, ICDDR,B has been monitoring a permanent 
diarrhoea treatment centre in Matlab supported by speed-boat 
ambulance services. It has conducted various epidemiological 
studies including several large-scale cholera vaccine 
trials. To further the evaluation of cholera vaccines, 
ICDDR,B started operating a Demographic Surveillance System 
(DSS) in 1966; ever since then it has been collecting and 
updating records of vital events in the DSS area. At the 
time of the 1974 census, 233 villages were under 
surveillance with a total population of 276,984 (Ruzicka and 
Chowdhury, 1978b). In subsequent years, many modifications 
in the field structures and program activities were made and 
the population size was adjusted for demographic, economic 
and research considerations. The changes in field 
structures, population size and study objectives over time 
are nicely summarized in Aziz and Mosley (1991:3-15).
In 1975, ICDDR,B realized that over a 12-year period from 
its initiation in 1963, it had developed a well-trained 
field staff and evolved a highly efficient system for field 
studies in Matlab. In view of this, ICDDR,B, in 
collaboration with the Ministry of Health and Population
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Control, launched a contraceptive distribution program (CDP) 
in half of the DSS area in 1975. The main purpose of the 
program was to test the latent-demand hypothesis that 
improved availability alone would increase contraceptive use 
and reduce fertility. With this aim, the program undertook a 
mass house-to-house, free distribution of oral 
contraceptives and condoms in 150 villages with a population 
of 135,000, while the remaining 83 villages were served by 
the government of Bangladesh program and designated the 
comparison area. Details of the CDP, its field structures, 
and service delivery are described elsewhere (Rahman et al., 
1980:192-195).
The CDP followed the strategy of making the methods 
available rather than relating the methods to the needs of 
individual couples. As a result, this method-oriented, mass 
distribution program was successful in attracting eligible 
couples and increasing their contraceptive use rates only 
during the early stage of the program, but it failed to 
maintain effects over time, even among older and presumably 
more highly motivated women. It also failed to recruit new 
acceptors after the first intensive round in late 1975. The 
demographic impacts of the CDP are described elsewhere 
(Stinson et al. , 1982); its failure led to a major 
modification in the workforce, training, supervision, and 
service coverage of the program in October 1977.
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During the modification in 1977, special attention was given 
to changing the method-oriented program to a client-oriented 
one. The modified program came not only with a new name, 
"The Matlab Family Planning and Health Services Project'
(FPHSP), but also with provision of a full clinical as well 
as non-clinical fertility control program. The clinical 
contraceptive services provided included IUD insertion and 
removal, male and female sterilization, treatment of severe 
side-effects or complications associated with contraception, 
and induced abortion. Menstrual regulation services were 
also established with the intention of providing back-up 
for contraceptive failures. Details of the program and its 
impact upon contraceptive use dynamics and fertility can be 
found in Bhatia et al. (1980).
In the FPHSP, the field organization also was modified from 
that of the CDP. This project was introduced in 70 villages 
covering a population of about 80,000, drawn equally from 
the 150 contraceptive distribution villages and the control 
villages of the original CDP (Bhatia et al., 1980: 203). The 
lady village workers (LVW) of the CDP, who were mostly 
elderly, illiterate widows, were replaced by community 
health workers (CHWs), who were young, literate (having 
minimum seventh grade education), well-trained, motivated 
higher-level primary field-workers. They were married, had 
personal experience with contraception and were from 
respected families in the local community. These field-
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workers were backed up by a strong supportive supervisory 
and technical staff. Interpretation of the Matlab family 
planning program has emphasized the key role of a high 
density of these female family planning workers (see Rahman, 
Osteria et al. , 1978; Rahman et al. , 1979, 1980; Huber and 
Khan, 1979; Bhatia et al. , 1980; Phillips, Stinson et al. , 
1982; Rahman, 1986; Phillips, Simmons et al. , 1988; Simmons 
et al., 1988; Phillips, Hossain and Koblinsky, 1989; 
Phillips, Hossain et al., 1989).
The original CDP, by undertaking a mass house-to-house 
distribution of oral contraceptives and condoms, tried to 
increase the contraceptive use rate in Matlab, a high- 
mortality, rural society with a somewhat conservative 
outlook. Parents in Matlab, like parents in other high- 
mortality rural societies, argue that a high infant 
mortality rate requires many births to ensure that some 
children will survive to adulthood. Parents expect their 
children to serve as a social-security system when they are 
old and unable to work. In such a situation, high mortality 
among infants and young children was thought to be a major 
barrier to raising the demand for contraception; improvement 
in maternal and child health and family well-being was thus 
considered a favourable and perhaps essential condition for 
an increase in family planning acceptance rates (Phillips et 
al., 1984).
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In view of this, during the introduction of the FPHSP a 
Maternal and Child Health (MCH) care service was integrated 
into the comprehensive family planning services. The MCH 
component was initially limited to maternal, infant and 
child health and nutrition education, and the treatment of 
minor ailments in women and children. Over time, village- 
based health services were gradually enriched to include a 
variety of maternal and child health services. These 
included tetanus vaccination for pregnant women only (June, 
1978), oral rehydration therapy (January, 1979), tetanus 
vaccination for all women of childbearing age (January, 
1982), measles immunization for children with no history of 
measles (February, 1982), antenatal care (October, 1982) and 
training of traditional birth attendants to use a simple 
delivery kit (November, 1982) (Phillips et al., 1984:156- 
157), a nutrition rehabilitation unit at the Matlab central 
clinic (1986), and curative outreach services for acute 
respiratory infections (ARI) (1988) (ICDDR,B, 1991:33-34).
The year 197 8 was important for the then Cholera Research 
Laboratory. In 1978, the CRL became ICDDR,B and gained 
international affiliation; the DSS area was reduced from 233 
to 149 villages and divided into two parts: MCH-FP (70 
villages) and comparison area (79 villages); and family 
planning and health services were introduced only into the 
MCH-FP area in a staggered fashion. The comparison area did 
not receive any intervention in terms of maternal and child
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health and family planning services by the ICDDR,B except 
for treatment of diarrhoeal diseases in the ICDDR,B 
treatment centres and supply of Oral Rehydration Solution 
(ORS) packets by the DSS workers. The comparison area, 
however, is served by a routine but limited government 
health and family planning program.
A series of detailed research studies found that integrated 
family planning and MCH services benefited from each other 
and resulted in an increase in contraceptive use prevalence 
rates and a decline in both fertility and mortality in the 
MCH-FP area (Bhatia et al., 1980; Stinson et al., 1982; Chen 
et al. , 1983; Phillips et al., 1984). The impact on maternal 
mortality, however, was limited, with the maternal mortality 
ratios remaining around 5.5 per 1000 live births (Koenig et 
al., 1988:69). These findings and the findings of a 
retrospective study of causes and conditions of maternal 
deaths (Fauveau et al. , 1988:643) led the project 
coordinators and investigators to further strengthen the 
maternity care interventions in a subsequent phase of the 
proj ect.
3.3 The maternity care program
With the objectives of reducing maternal and perinatal 
mortality and improving the quality of maternity care, the 
maternity care program was implemented in 1987 in one half
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of the MCH-FP area, comprising approximately 48,000 people 
living in 39 villages (Fauveau, Stewart et al. , 1991:1184 ). 
Four professional midwives, government-trained with three 
years of nursing and one year of midwifery, were recruited 
and posted in two health outposts (usually called 
subcentres) of the program area. The midwives were 
responsible for a wide range of activities which included 
antenatal visits to pregnant women identified by the CHWs; 
assessing risks of complications, if any, antenatally; 
attending as many home deliveries as possible; treating 
complications at their onset before they became too severe; 
visiting as many mothers as possible within 48 hours of 
delivery; and training the traditional birth attendants in 
the use of hygienic practices. A chain of referral was 
established in support of the midwives and involved country 
boats from home to health outposts, a speed-boat ambulance 
from health outposts to the Matlab central maternity clinic 
located in ICDDR,B, and a motor ambulance from Matlab to the 
district hospital, located at one hour's travel distance.
In the Matlab maternity clinic, trained paramedics and 
female physicians are always available for intensive 
surveillance and treatment; they also refer the patients 
requiring Caesarean section and blood transfusion to the 
district hospital. There are no surgical, radiological or 
modern laboratory facilities in the Matlab maternity clinic: 
vacuum extractor, suction machine and obstetric forceps are
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the only obstetric equipment available. The emphasis is on 
immediate care of admitted patients, and stabilization for 
rapid transfer of patients requiring surgery. In order to 
improve the identification of the pregnant women most in 
need of antenatal care, a high-risk screening form was 
implemented in May 1989, to be completed by CHWs for all 
pregnant women in the maternity care program area. Details 
of the maternity care program, its organization and 
intervention schedule can be found in Fauveau and
Chakraborty (1988:15-22).
At the beginning of the maternity-care program, there were 
10,251 women aged 15-44 years. Of the 4,884 registered 
pregnancies, 2,160 (44 per cent) were visited at home at 
least once by program midwives (Fauveau, Stewart et al., 
1991:1185). Fifteen per cent of all registered pregnant 
women had asked the midwives to attend delivery, but only 
nine per cent (449) were attended by the midwife who herself 
delivered the baby; the midwife was present in another four 
per cent (191) of deliveries, but allowed either a 
traditional birth attendant or a female paramedic to deliver 
the baby. A total of 134 women from the program area were 
referred to the Matlab maternity clinic for managing 
complications during deliveries and 44 of the 1,712 women 
visited by midwives at home after delivery were referred to 
the same clinic for post-partum complications (Fauveau, 
Stewart et al., 1991:1185).
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Because of strict purdah (religious sanctions for the 
seclusion of women) in Matlab and other rural areas of 
Bangladesh, many families will not call external assistance 
until obvious complications develop. Many would be reluctant 
to call for fear of referral to the Matlab clinic and 
further to the district hospital. Furthermore, the decision 
to call an external birth attendant is often made by male 
family members or by elderly women. These may be the reasons 
why only a low proportion of pregnant women requested or 
received midwifery assistance during or after delivery in 
the program area.
Research shows that maternal mortality due to obstetric 
complications was similar in both the MCH-FP area and the 
comparison area during the three-year period before the 
start of the maternity care program, whereas the ratios were 
significantly lower in the program than in the control area 
during the three-year period following the implementation of 
the program (Fauveau, Stewart et al., 1991:1184).
3.4 Demographic characteristics
Like the national population, the Matlab population is 
characterized by both high mortality and high fertility. 
During the period 1966-70, the crude death rate (CDR) 
remained about 15 per 1,000 population (Table 3.1). A
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substantial fluctuation in CDR is evident in the early 1970s 
when the CDR reached the level of 21 per 1,000, which was 
very high compared to the previous and following years' 
figures. The liberation war of 1971 and the famine of 1974 
were responsible for that fluctuation.
Table 3.1 Crude death rate per 1,000 population in 
Matlab DSS area, 1966-90.
Year Whole area MCH-FP area Comparison area
1966 15.0 - -
1967 16.0 - -
1968 15.0 - -
1969 15.0 - -
1970 14.8 - -
1971 20.6 - -
1972 16.7 - -
1973 14.2 - -
1974 16.6 - -
1975 20.8 - -
1976 14.8 - -
1977 13.6 - -
1978 - 12.5 13.8
1979 - 12.1 15.6
1980 - 11.3 14.8
1981 - 11.9 14.4
1982 - 12.5 15.9
1983 - 12.1 18.0
1984 - 13.4 17.3
1985 - 10.1 14.2
1986 - 9.9 12.1
1987 - 9.4 11.1
1988 - 8.7 11.1
1989 - 8.1 9.4
1990 7.6 9.4
Source: DSS reports, 1966-90
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The CDR fell to a normal level of 15 per 1,000 in 1976 and 
showed a declining trend thereafter. Throughout the period 
1978-1990, the MCH-FP area experienced a lower death rate 
than the comparison area.
Table 3.2 Infant mortality rate per 1,000 live births 
in Matlab DSS area, 1966-90
Year Whole area MCH-FP area Comparison area
1966 110.7 - -
1967 125.4 - -
1968 123.8 - -
1969 127.8 - -
1970 131.3 - -
1971 146.6 - -
1972 127.7 - -
1973 126.0 - -
1974 137.9 - -
1975 174.3 - -
1976 112.0 - -
1977 113.7 - -
1978 - 114.5 125.7
1979 - 114.4 117.9
1980 - 91.9 114.0
1981 - 102.5 114.5
1982 - 105.6 118.3
1983 - 98.2 112.5
1984 - 114.8 127.1
1985 - 85.3 117.2
1986 - 87.1 89.5
1987 - 78.4 94.4
1988 - 81.9 97.0
1989 - 75.7 89.7
1990 “ 75.2 91.2
Source: DSS reports, 1966-90
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Similar patterns are also observed for infant and child 
mortality during the period. Tables 3.2 and 3.3 present a 
picture of irregular but increasing improvement in the 
mortality situation over the period, somewhat greater in the 
MCH-FP area than in the comparison area, because of the 
various health interventions given in the MCH-FP area. The 
improvement in the non-intervention comparison area may be 
partly due to some cross-over effect of health services 
provided in the neighbouring MCH-FP area (Khan et al. , 
1987:97 ) .
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Table 3.3 Child mortality rate per 1,000 children aged 
1-4 years in Matlab DSS area, 1966-90
Year Whole area MCH-FP area Comparison area
1966 24.9 - -
1967 29.4 - -
1968 23.8 - -
1969 24.1 - -
1970 29.3 - -
1971 40.2 - -
1972 31.7 - -
1973 18.8 - -
1974 25.4 - -
1975 34.9 - -
1976 29.6 - -
1977 19.6 - -
1978 - 22.5 22.1
1979 - 17.1 26.2
1980 - 18.6 25.4
1981 - 19.1 24.8
1982 - 18.8 27.4
1983 - 21.6 35.3
1984 - 23.1 39.2
1985 - 14.7 21.5
1986 - 13.1 20.1
1987 - 9.8 14.9
1988 - 7.4 14.3
1989 - 6.4 11.3
1990 5.3 9.2
Source: DSS reports, 1966-90
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Table 3.4 Crude birth rate per 1,000 population in 
Matlab DSS area, 1966-90
Year Whole area MCH-FP area Comparison area
1966 47.1 - -
1967 45.4 - -
1968 46.6 - -
1969 45.3 - -
1970 43.5 - -
1971 44.5 - -
1972 41.8 - -
1973 45.6 - -
1974 42.9 - -
1975 29.4 - -
1976 43.3 - -
1977 46.4 - -
1978 - 32.1 37.8
1979 - 34.9 47.0
1980 - 37.1 45.5
1981 - 35.3 43.8
1982 - 36.9 44.6
1983 - 33.8 42.4
1984 - 30.7 37.3
1985 - 34.4 42.6
1986 - 33.3 40.0
1987 - 33.5 39.1
1988 - 30.9 40.5
1989 - 28.5 36.5
1990 28.1 36.1
Source: DSS reports, 1966-90
Table 3.4 shows that with a few exceptions, the crude birth 
rate (CBR) in Matlab remained stable around 45-46 per 1,000 
population during the pre-intervention period of 1966-77. 
The distinct drop in CBR in 197 5 reflected the severe food 
crisis in 1974. In the MCH-FP area, the post-intervention 
CBR fluctuated over the period 1978-82, showed a decline in
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1983 and 1984 but increased again in 1985. A steady decline 
in CBR was observed from 1986 onwards in the MCH-FP area. 
Lower CBRs were observed in the MCH-FP area than in the 
comparison area, even at the beginning of the intervention 
period, and this was maintained till 1990. The gap between 
the rates was becoming wider as time advanced. The low birth 
rate in the MCH-FP area can generally be attributed to the 
comprehensive family planning program in the area since 
1977 .
The success of the Matlab family planning program gives a 
ray of hope for reducing fertility in Bangladesh; for which 
the replicability of this program with some modifications 
has been subject to experiment in the extension areas of the 
MCH-FP project and also to the National Family Planning 
Program with further modifications. It is reported that the 
National Family Planning Program may not achieve as much 
success as the Matlab program (Larson and Mitra, 1992). 
Caldwell and Caldwell (1992) commented in their recent 
review of the lessons of the Matlab fertility experience 
that this program can be regarded as a model for equally 
poor parts of the world. But the inputs for such an 
expensive program to succeed and the constraints of its 
replication on a large scale should not be underestimated.
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CHAPTER 4
REPORTING OF MATERNAL DEATHSi
4.1 Introduction
This chapter describes the sample and discusses some 
selected demographic, socioeconomic and attitudinal 
characteristics of respondents. It then focuses on the 
first research objective of the study outlined in 
Section 1.5 of Chapter 1 and presents the percentage of 
maternal deaths that were correctly reported by the 
brothers and sisters of the deceased. The extent to 
which maternal deaths were underreported and misreported 
in the survey is also highlighted in this chapter. 
Finally, a few of the descriptions given by respondents 
of some deaths, which according to the DSS, were due to 
induced abortion, are presented. This is to illustrate 
the way in which the respondents of the present study, 
who misreported maternal deaths, described how their 
sister died.
4.2 Background characteristics of respondents
As discussed in Section 2.5 of Chapter 2, the 
respondents of the study came from three purposively 
selected groups: first, individuals having a sister who
iA paper derived from this chapter was presented to the 
IUSSP conference held in Montreal, Canada, 24 August - 1 
September, 1993.
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died of maternity-related causes; second, siblings of 
women of reproductive age who died of non-maternity 
related causes during 1976-90; and third, individuals 
who were not identified as having a sister of age 15-44 
years who died of either maternal or non-maternal causes 
during 1976-90. To indicate whether the respondents of 
different groups differ in background characteristics, 
the background characteristics are presented in Table
4.1 separately for the three groups. A description of 
the characteristics of respondents provides a background 
for interpretation of survey findings.
4.2.1 Demographic characteristics of respondents
The three groups were similar in sex composition with 
males about 52 per cent in each (Table 4.1). The three 
groups varied considerably according to their marital 
status. About 77 per cent of respondents in the maternal 
death group were reported to be married at the time of 
interview, compared with 65 per cent in the non-maternal 
death group and 56 per cent in the no-death group. The 
proportions of never married respondents in the 
maternal, non-maternal, and no-death group were 20, 29, 
and 41 per cent respectively. The marked difference in 
proportions never married across the groups is due to 
the differences in age of respondents. The mean age of 
respondents was highest in the maternal death category, 
33 years, followed by 30 in the non-maternal death 
category and only 25 in the no-death category.
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Table 4.1 Background characteristics of respondents by 
sample groups
Characteristics Sample group
Maternal Non-maternal No death 
N % N % N %
A. Demographic
Total 384 100.0 191 100.0 195 100.0
Sex
Male 198 51.6 100 52.4 99 50.8
Female 186 48.4 91 47.6 96 49.2
Marital status
Never married 75 19.5 56 29.3 79 40.5
Married 295 76.8 124 64.9 109 55.9
Divorced 3 0.8 3 1.6 5 2.6
Widow 11 2.9 7 3.7 2 1.0
Separated - - 1 0.5 - -
Age (years)
Mean
Standard deviation
32.57 
11.08
30.03 
10.96
25
7
.44 
. 80
B. Socioeconomic
Education
Some 127 33.1 65 34.0 70 35.9
None 257 66.9 126 66.0 125 64.1
Economic condition
Low 109 28.4 52 27.2 52 26.7
Medium 203 52.9 96 50.3 95 48.7
High 72 18.8 43 22.5 48 24.6
Religion
Muslim 332 86.5 168 88.0 171 87.7
Hindu 52 13.5 23 12.0 24 12.3
108
Continuation of Table 4.1
C. Attitudinal
Ideal place for 1st delivery
Husband's house 199 51.8 96 50.3 86 44.1
Parent's house 130 33.9 60 31.4 73 37.4
Where doctor 
available 54 14.1 29 15.2 36 18.5
Others 1 0.3 6 3.1 - -
Ideal place for 2nd 
Husband's house
and higher order delivery 
319 83.1 158 82.7 155 79.5
Parent's house 60 15.6 28 14.7 38 19.5
Where doctor 
available 2 0.5 2 1.0 2 1.0
Others 3 0.8 3 1.6 - -
Assistance during delivery 
Relative 92 24.0 33 17.3 26 13.3
Dai/TBA, who is 
a relative 212 55.2 98 51.3 95 48.7
Dai/TBA, who is 
not a relative 92 24.0 58 30.4 62 31.8
Clinic/hospital
attendants 47 12.2 26 13.6 29 14.9
Danger signs during pregnancy
Excessive bleeding 350 91. 1 156 81. 7 181 92 .8
Severe headache 127 33 .1 58 30 .4 56 28 .7
Excessive vomiting 174 45 .3 71 37 .2 113 57 .9
High fever 160 41., 7 71 37 . 2 76 39 ., 0
Severe pain in
the belly 296 77 . 1 142 74 ,. 3 139 71.. 3
Unusual swellings of
legs, arms or face 303 78 ,. 9 141 73 . 8 138 70 . 8
Most important factor• in delivery
Dai/TBA 127 33 . 1 77 40 . 3 52 26 . 7
Nurse 86 22 . 4 26 13 . 6 43 22 . 1
Doctor 101 26 . 3 46 24 . 1 57 29 . 1
Hospital 62 16 . 1 37 19 . 4 38 19 . 5
Others 8 2.1 5 2 . (5 5 2. 6
Note: All variables in this table are based on
respondent's answers in the survey except for 
respondent's sex, marital status, age, and 
religion, which are based on the DSS records.
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4.2.2 Socioeconomic characteristics of respondents
In rural Bangladesh, Koranic education in the Maktab - a 
religious school mostly established and managed by the 
local Muslim community - is common. Modern education is 
offered in formal educational institutions mostly 
financed by the government. In this study, years 
completed by the respondents in the modern schooling 
system were used as a measure of formal education, 
whereas information about attendance in the Maktab was 
not available from the data sources and so was treated 
as lack of education. The education variable has been 
dichotomized in this study: "no education' and "some
education'. The "no education' category includes those 
who had not attended school and those who had attended 
school but failed to complete even one year of 
schooling. On the other hand, the "some education' 
category includes those who completed one or more years 
of schooling.
The respondents of the three groups were similar in that 
an overwhelming proportion in each of them had no formal 
education. The proportion of respondents with no formal 
education was highest, 67 per cent, for the maternal 
death group; it was lowest, 64 per cent, for no-death 
group (see Table 4.1); this is because respondents in 
this group were younger than respondents in the other 
two groups and participation in formal education has 
been increasing as discussed later in this chapter.
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Another study (Bhuiya, 1989:61) conducted in the DSS 
area reported that the proportion of respondents having 
no formal education was 68 per cent, which is in close 
agreement with the present study.
No direct data were available to ascertain the economic 
status of the families of the survey respondents. In the 
absence of any direct measurement of household economic 
condition, the possession of certain household items by 
any members of the household can be used to indicate the 
economic status of the family. In this study, ownership 
of items such as bed, quilt, hurricane lamp, bicycle, 
watch, radio, and television was considered to assess 
household economic condition. In rural Bangladesh, 
people normally sleep on a satarangi - a thin mat 
usually made of bamboo - on the earthen floor; only the 
economically better-off people use a bedstead for 
sleeping. People who cannot afford to buy quilts and 
hurricane lamps use home-made substitutes for these 
items.
In this study households with none of the above- 
mentioned items were classified as the poorest. 
Comparing the results of this survey with Bhuiya's 
(1989:60) on proportion of households in the poorest 
class showed that these two essentially independent 
assessments were in close accordance. Households with 
bedstead, quilt, hurricane lamp and watch were 
classified as the medium class; the rest were classified
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as the highest class. Now members of the medium social
class can buy watches, because of the increasing
availability of different types of cheap watches,
whereas normally members of only the highest or richest 
social class could afford to buy a radio, bicycle and 
television. The percentage of households in the highest
class was highest for households that have not
experienced any adult female deaths, 25 per cent,
followed by 23 per cent for households that have
experienced a non-maternal death and 19 per cent for
households that have experienced a maternal death (Table 
4.1). The survey population had the same composition as 
the national population.
4.2.3 Attitudinal characteristics of respondents
This section looks at some issues that are related to 
respondents' attitudes towards place of and assistance 
during delivery, and the symptoms and signs that the 
respondents considered dangerous in pregnancy. 
Information on place of delivery was obtained by asking 
the respondent to name the place he or she thought was 
"ideal for first delivery and for second and higher 
order deliveries'. The husband's house was most 
frequently reported to be the ideal place for the first 
delivery as well as second and higher order deliveries; 
this may be because a pregnant woman feels shame in 
front of all her (classif icatory) village brothers and 
wants to hide her condition from them (Blanchet,
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1984:75). Between the husband's house and the parents' 
house, the one which is close to a doctor or a hospital 
was preferred for the delivery by 14 per cent of the 
respondents in the maternal death group, compared to 15 
per cent in the non-maternal and 19 per cent in the no­
death group (see Table 4.1). According to these 
respondents, the first delivery is a little riskier than 
other deliveries so a woman, at her first confinement, 
should stay as close to a doctor or a hospital as 
possible, so that assistance can be sought if needed.
As far as assistance during delivery is concerned, 
respondents of the three groups were similar in that a 
dai or Traditional Birth Attendant (TBA) who is a 
relative was the most preferred person. The view of 
these respondents was that childbirth is a natural 
process and normally does not require any help from 
medical personnel. A different view was, however, also 
obtained from over 12 per cent of the respondents of all 
the three groups who do not prefer only relatives or 
TBAs to assist a delivery; according to these 
respondents, assistance should be provided by a nurse or 
a clinic or hospital attendant.
Respondents were asked about symptoms and signs that 
were considered to be dangerous during pregnancy. If any 
respondent did not spontaneously mention any of the 
danger signs, the interviewer read the danger signs 
listed in Table 4.1. Then the respondent was asked which
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of the signs he or she considered dangerous. After 
hearing from the interviewer, only 10 respondents (3 per 
cent) expressed their total ignorance about this issue. 
According to respondents of all the three groups, 
excessive vaginal bleeding during pregnancy was reported 
to be most dangerous followed by unusual swelling of 
legs, arms or face and severe abdominal pain. Excessive 
bleeding during pregnancy alone or in combination with 
other symptoms was reported to be dangerous by over 91 
per cent of respondents of the maternal-death and no­
death groups and by 82 per cent of the respondents of 
the non-maternal death group. In contrast, severe 
headache alone during pregnancy or in combination with 
other symptoms was reported to be dangerous by less than 
one-third of respondents of all the three groups. The 
four signs bleeding, high fever, severe headaches, and 
severe vomiting during pregnancy require immediate 
medical help (Adamson and Williams, n.d.:13), but the
respondents of this study gave importance only to 
excessive bleeding as indicated by their responses on 
this issue.
Respondents were also asked to give their opinions on 
the most important thing that should be available in 
their community to make pregnancy or delivery safer. 
Interestingly, a dai or TBA gets preference over a
doctor, a nurse or a hospital according to the
respondents of maternal and non-maternal death groups. 
According to these respondents, free, easy, and all-time
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access to a dai or TBA was the main reason for this 
preference. The other reasons are that some dais or TBAs 
donot restrict themselves to just the delivery, they 
also do households chores and care for the family. A 
slightly different opinion was obtained from respondents 
of the no-death group who prefer doctors above all; this 
may be the reflection of education which was a little 
higher among respondents of this group. Roads and 
communications were considered least important by all 
respondents.
For a better understanding of the data, an overview of 
the relationship between education and other background 
characteristics is presented in Table 4.2. The
percentage distribution of respondents by education and 
age group showed that schooling among the survey 
population has improved in recent decades. The
percentage of respondents with no education dropped 
steadily with decreasing age. Among respondents 55+ 
years, 89 per cent had never attended school; in 
contrast, 56 per cent of respondents 15-19 years had no
education. This table also indicates that there was an
educational lag by sex: 59 per cent of males had no
education, compared with 73 per cent of females. This
lag, most probably, extended back through all
generations.
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Table 4.2 Percentage distribution of respondents by
education, according to age, sex, religion, 
and household economic condition
Characteristics No education Some
education
Number of 
respondents
Age
15-19 56.1 43.9 132
20-24 58.9 41.1 141
25-29 65.8 34.2 152
30-34 70.2 29.8 104
35-39 71.1 28.9 90
40-44 71.2 28.8 66
45-49 73.2 26.8 41
50-54 76.5 23.5 17
55 + 88.9 11.1 27
Sex
Male 59.4 40.6 397
Female 72.9 27.1 373
Economic condition
Low 90.6 9.4 213
Medium 64.7 35.3 394
High 36.8 63.2 163
Religion
Muslim 66.3 33.7 671
Hindu 63.6 36.4 99
Note: Respondent's age, sex, and religion are taken from 
the DSS. Information on economic condition is 
collected in the survey.
In rural Bangladesh, because of the importance of 
children in agriculture and household work, many rural 
parents prefer their children to be engaged in 
agricultural work. The prejudice against the education 
of female children in rural areas further curtails their 
opportunity to attend school. Usually it is the 
economically better-off families who send their children 
to school. In such situations, education of respondents
should reflect their household socioeconomic condition:
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the higher the level of education, the more favourable 
will generally be the economic situation. This seemed to 
be the case with the respondents of this study as there 
were striking differences in education among respondents 
of different economic status measured by ownership of 
specific items. About 63 per cent of respondents in the 
highest economic class had attended school compared with 
35 per cent in the medium class and a very low 9 per 
cent in the low economic class. The data presented in 
the table show a small difference in education by 
religion; the percentage having some education among 
Hindus was slightly higher than among Muslims.
4.3 Completeness and misclassification of adult female 
deaths in the Matlab DSS area
Table 4.3 presents the distribution of survey 
respondents by sample group according to source. In the 
survey, no respondent of the no-death group reported 
having a sister of 15-44 years who died of either 
maternity-related or non-maternity related causes; this 
could be taken as indicative of the completeness of 
registration of adult female deaths in the Matlab DSS 
area. However, the completeness of registration of death 
does not necessarily imply the accurate classification 
of maternity-related deaths. Evidence of biases in 
maternal mortality estimates mainly due to incorrect 
classification of cause of death is obtained even from 
countries or areas where a sophisticated vital
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registration exists (Ziskin et al. , 1979; Rubin et al. , 
1981; Smith et al., 1984).
Incorrect classification or misclassification of death 
was also evident in the present study. Of the 191 deaths 
which were classified as non-maternal deaths in the DSS, 
five (3 per cent) were reported to be maternal deaths in 
the survey (see Table 4.3). All of these five deaths 
occurred during 1986-90, the period for which a 
multiple-step procedure (see Chapter 3) was not employed 
for identification of maternal deaths.
Table 4.3 Distribution 
according to
of respondents by 
source
sample group
DSS Survey
Maternal
death
Non-
maternal
death
No
death
Do not 
know
Total
Maternal
death 305 63 - 16 384
Non-maternal 
death 5 185 - 1 191
No death - - 195 - 195
Total 310 248 195 17 770
In addition to the existence of an elaborate and 
carefully designed vital registration system that has 
resulted in a high level of completeness in the 
reporting of vital events in the DSS area, a great deal
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of effort has been given to identifying maternity- 
related deaths in the area. In spite of all this, 
maternity-related deaths can still be underestimated 
through misclassification as indicated by the results of 
this study.
4.4 Reporting of maternal deaths in the survey
The accuracy of a maternal mortality estimate obtained
through the sisterhood method depends very much on the
accuracy of reporting on the number of sisters each
respondent had and the number who died because of
pregnancy or childbirth If maternal deaths are
incorrectly reported by respondents, then the sisterhood 
estimator of maternal mortality would be lower than the 
actual. In the survey, some respondents correctly 
reported maternal deaths, some misreported maternal 
deaths as non-maternal deaths. Some respondents said
that they did not know whether their sister died from
maternity-related causes or from some other causes; this 
reporting is termed "underreporting' in this study. This 
study provided a unique opportunity to ascertain what 
percentage of maternal deaths, for which siblings were 
interviewed, were correctly reported, underreported and 
misreported. They are discussed separately.
4.4.1 Correct reporting of maternal deaths
This section looks at the maternal deaths that were
correctly reported by the siblings of the deceased
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women. To see the extent to which reporting of maternal 
deaths varies according to causes of death, deaths were 
divided into four categories: induced abortion, 
spontaneous abortion, direct obstetric, and indirect 
obstetric (see Table 4.4). Deaths due to haemorrhage, 
toxaemia or eclampsia, obstructed labour or prolonged 
labour, and other complications directly related to 
pregnancy and postpartum are grouped as "direct 
obstetric' deaths. Indirect obstetric deaths include 
gastro-intestinal, accidental, and other indirect 
obstetric deaths. Of the 384 maternal deaths 70 (18.2 
per cent) were attributed to induced abortion, 17 (4.4 
per cent) were related to spontaneous abortion, 214 
(55.7 per cent) were due to direct obstetric causes, and 
79 (20.6 per cent) were indirect obstetric deaths.
Table 4.4 Distribution of maternal deaths by cause and 
marital status of deceased, 1976-1990
Cause Marital status
TotalNever
married
Married Widow Divorced
All 30 348 5 1 384
Induced abortion 22 45 2 1 70
Spontaneous
abortion - 17 - - 17
Direct 2 210 2 - 214
Indirect 6 72 1 - 79
Unspecified “ 4 “ “ 4
Note: Breakdown by causes of death and marital status
of deceased in the table is based on the DSS data.
120
It can be observed from Table 4.4 that no spontaneous 
abortion was reported to occur to never-married women. 
Cause of death could not be determined for four (1.0 per 
cent) maternal deaths; these are included with the 
indirect deaths in Table 4.5.
To see whether reporting of maternal deaths varies 
substantially according to the marital status of 
deceased women at the time of death, the deaths were 
further subdivided into deaths to ever-married and 
never-married women. Of the 384 maternal deaths, 354 
deaths (92 per cent) occurred to ever-married women and 
the remaining 30 (8 per cent) to never-married women 
(Table 4.5). Causes of deaths and marital status of the 
deceased women at the time of death that are used in 
this chapter were taken from the DSS.
In identifying maternity-related deaths, DSS used deaths 
that occurred within 90 days of the termination of a 
pregnancy. To facilitate comparison with the DSS deaths, 
the survey also included deaths that occurred in the 90 
days after childbirth. In the survey, all respondents 
were asked whether they had any sister who died during 
pregnancy, childbirth or in the 90« days after 
childbirth.
Overall, 7 9 per cent of the respondents said that they 
had a sister who died of pregnancy or childbirth (Table 
4.5 and Figure 4.1). Of course this high percentage
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reflects the purposive sampling. Reporting varies 
considerably according to marital status of deceased 
women and also causes of maternal death (See Table 4.5 
and Figure 4.1). When the analysis was carried out for 
four categories of causes of death, 16 out of the total 
of 17 spontaneous abortion related deaths to all women 
(and also to ever-married women) were reported by 
respondents (Table 4.5); this was the highest proportion 
of maternal deaths reported in the survey. This high 
proportion of reporting of spontaneous abortion, 
however, should be taken cautiously because of the small 
number attached to it.
Table 4.5 Number and percentage of maternal deaths
identified by the sisterhood method according 
to causes of death and marital status of 
deceased
Marital status Deaths Identified
N N %
All 384 305 79.4
Induced abortion 70 25 35.7
Spontaneous abortion 17 16 94.1
Direct 214 197 92.1
Indirect and unspecified 83 67 80.7
Ever-married 354 303 85.6
Induced abortion 48 25 52.1
Spontaneous abortion 17 16 94.1
Direct 212 196 92.5
Indirect and unspecified 77 66 85.7
Never-married 30 2 6.7
Induced abortion 22 0 0
Spontaneous abortion 0 - -
Direct 2 1 50.0
Indirect and unspecified 6 1 16.7
Note: Breakdown by causes of death and marital status
of deceased in the table is based on the DSS data.
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When deaths to ever-married women were considered, 
overall reporting improved to 86 per cent (See Table 4.5 
and Figure 4.1). This improvement was due largely to the 
better reporting of induced abortion related deaths, 
and, to some extent, to the better reporting of the 
indirect obstetric deaths. There was virtually no 
difference in reported percentages of spontaneous 
abortion and direct obstetric deaths to ever-married and 
never-married women. Overall reporting was extremely 
poor for deaths to never-married women: no more than 7
per cent of such deaths
Figure 4.1 Identification of maternal deaths according 
to marital status of deceased women and 
causes of death
100
Induced Spontaneous Direct indirect
M  All women □  Ever-married Ell Never-married
were reported by siblings of the deceased (Table 4.5 and 
Figure 4.1).
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The performance of the sisterhood method in identifying 
induced abortion-related deaths was very poor. Of the 70 
induced abortion-related deaths, only 25 (36 per cent) 
deaths which occurred to ever-married women were 
reported. No induced abortion-related deaths to never- 
married women were reported (Table 4.5 and Figure 4.2).
Figure 4.2 Identification of induced abortion-related 
maternal deaths
These results clearly demonstrated that in areas similar 
to Matlab, induced abortion related deaths, particularly 
to never-married women, would be severely underreported 
by the sisterhood method. The principal explanation for 
this lies in the stigma attached to such deaths.
4.4.2 Underreporting of maternal deaths
In response to the question 'Did any of your sisters die 
due to pregnancy, or childbirth, or in the 90 days after
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Table 4.6 Number and percentage of maternal deaths that 
were underreported in the survey according to 
characteristics of respondents and of 
deceased
Characteristics Number Percent
Respondent
Sex
Male 5 31.3
Female 11 68.7
Marital status
Never married 11 68.7
Married 5 31.3
Education
Some 3 18.7
None 13 81.3
Age (years)
Mean 19 .31
Standard deviation 3.70
Age at the time the sister died (years)
Mean 7. 75
Standard deviation 3.09
Deceased
Age (years)
Mean 18.56
Standard deviation 2.03
Marital status
Married 13 81.3
Never-married 3 18.7
Parity
0 14 87.5
1 2 12.5
Year of death
1976-80 12 75.0
1981-90 4 25.0
DSS cause of death
Induced abortion 2 12.5
Direct deaths 13 81.3
Indirect deaths 1 6.2
Note: All variables in this table are based on the DSS 
records except for education, which is based on 
respondent's answers in the survey.
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childbirth?', 16 (Table 4.3) of the 384 siblings of 
women who died from maternity-related causes said that 
they did not know whether their sisters died during 
pregnancy or after termination of a pregnancy. The 
distribution of the 16 maternal deaths that were 
underreported in the survey is presented in Table 4.6. 
Of the 16 respondents who underreported, 11 were female, 
11 were never-married, and 13 had never attended school. 
Their mean age was 19, which was considerably lower than 
the mean age, 33, of the respondents of the maternal 
death group (See Table 4.1). The mean age of respondents 
who underreported maternal deaths was below eight years 
at the time of their sisters' death {age of a respondent 
at the time of the sister's death = ((age of respondent 
- (1990, the year of survey - the year of death))}; this
explains why the respondents were quite ignorant of the 
pregnancy status of their sisters at the time of death.
The respondents who were unable to report their sisters' 
pregnancy status were young, and so also were sisters 
when they died from maternity-related causes. The mean 
age was 19 years for both. Of the 16 deceased, 13 were 
married at the time of death; 14 had parity zero, the 
other two had parity one. It is likely that a maternal 
death in the prime of a woman's life would be remembered 
for many years by her close relatives. But information 
collected by interviewing surviving siblings may be 
subject to omissions and underreporting of deaths,
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especially deaths which occurred in the distant past. 
There was evidence of underreporting of maternal deaths 
in the present study: twelve (75 per cent) of the deaths 
that occurred during 1976-80 were underreported.
In section 4.4 of this chapter, direct obstetric deaths 
were found to be more likely to be reported than others, 
but this was not so in the case of these 16 deaths: 13 
of them were direct obstetric deaths. The probable 
reasons why these 16 deaths had gone completely 
unreported by respondents are as follows. First, 
respondents were too young at the time of their sisters' 
deaths to understand what pregnancy was. Second, an 
overwhelming majority of these deceased women (88 per 
cent) were of parity zero, meaning that they did not 
leave behind any children whose presence in the family 
could have reminded the respondents of their sister's 
death and possibly also the condition that led her to 
death. Memory lapse of the respondents could be another 
possibility, as, of the underreported deaths, 75 per 
cent occurred in the distant past, between 10 and 15 
years before the survey.
4.4.3 Misreporting of maternal deaths as non-maternal 
deaths
Maternal mortality is well known to be subject to 
underregistration and misreporting in official 
statistics for several reasons, among which illegal 
abortion is one of the most important. Abortion
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reporting is found to be highly deficient in United
States surveys (Jones and Forrest, 1992:113). In 
Hungary, about half the women known from facility 
records to have undergone an induced abortion did not 
report the abortion when interviewed at home (WHO, 
1987 ). In a Nigerian study, of the women who had been 
admitted to a hospital for an induced abortion, 67 per
cent did not report having ever had an abortion in the
survey interview (Figa-Talamanca et al., 1986); this 
finding demonstrates the extent to which survey data on 
induced abortion, when used alone, can be unreliable. An 
anthropological study conducted in Ghana (Bleek, 1987) 
reported that every woman who took part in participant 
observation had lied not only about the number of
induced abortions she had had but also about her marital 
status, her age, and her birth control practice.
Apart from underreporting, there is a very strong 
likelihood that maternal deaths to unmarried women or 
those resulting from illegal abortion will be classified 
under another cause. In a Pan American Health 
Organization study it is reported that official
statistics had misclassified 33 per cent of abortion 
related deaths (Puffer and Griffith, 1967). About 53 per 
cent of the abortion related deaths identified through 
interviewing relatives of deceased women in a special 
study in Menoufia, Egypt had been officially classified 
as caused by circulatory diseases (Gadalla et al. , 1987;
Grubb et al. , 1988). In Bangladesh, many deaths
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classified as incidental or accidental, such as deaths 
due to violence and suicide among women of reproductive 
age have been reported to be associated with unwanted 
pregnancy and induced abortion (Fauveau and Blanchet, 
1989) .
In view of this, it was considered important in the 
present study to know the actual extent to which 
maternal deaths were misreported. Table 4.7, which 
presents the percentage distribution of maternal deaths 
that were misreported in the survey by various 
characteristics of respondents and of deceased women, 
provides some answers. Of the 384 maternal deaths for 
which siblings were interviewed, 63 (16 per cent)
maternal deaths were misreported as non-maternal deaths 
(see Table 4.3). Among the respondents who misreported, 
females outnumbered males; and nearly 83 per cent had 
never attended school (Table 4.7). This is a higher 
proportion who had never attended school than in the 
survey population. The proportion married (65 per cent) 
in this subgroup was considerably lower than the 
proportion married (77 per cent, see Table 4.1) in the 
maternal death group as a whole.
Intra-village marriages are not uncommon in rural 
Bangladesh where the groom and bride are from the same 
bari in 2 per cent of marriages and from the same 
village in 8 per cent of marriages (Ruzicka and 
Chowdhury, 1978a:24). Except for intra-village
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marriages, it is most likely that a married girl and her 
brother or sister, if any, will live in separate 
villages, each of which may be far away from their 
parental village. A respondent who lives reasonably 
close to a sister is expected to be more knowledgeable 
about the circumstances surrounding the death of the 
sister than a respondent who does not. This will also be 
the case for respondents who were present and saw how 
the sister died.
Table 4.7 Number and percentage of maternal deaths that 
were misreported as non-maternal deaths in 
the survey according to characteristics of 
respondents and of deceased
Characteristics Number Percent
Respondents
Sex
Male 29 46.0
Female 34 54.0
Education
Some 11 17.5
None 52 82.5
Marital status
Never-married 20 31.7
married 41 65.1
widow 2 3.2
Religion
Muslim 55 87.3
Hindu 8 12.7
Age (years)
Mean
Standard deviation
31.19
15.00
Proximity of residence
Same household 24 38.1
Same bari 1 1.6
Same village 2 3.2
Same upazilla 36 57.1
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Continuation of Table 4.7
Present at the death 
Yes 
No
23 36.5
40 63.5
Married at the time the sister died 
Yes 32
No 31
Deceased
50.8 
49.2
Marital status
Never-married 25 39.7
Married 35 55.6
Widow 2 3.2
Divorced 1 1.6
Year of death
1976-80 18 28.6
1981-90 45 71.4
DSS cause of death 
Spontaneous abortion 1 1.6
Induced abortion 43 68.3
Direct deaths 4 6.3
Indirect deaths 15 23.8
Age at death (years) 
Mean
Standard deviation
24.21 
15.00
Note: All variables in this table are based on the DSS 
records except for education, proximity of 
residenceg, saw how the sister died, and married 
at the time the sister died.
An important question which arises here is: does the
knowledge about the circumstances surrounding a death 
always mean a more complete and accurate reporting of 
the death? To explore this issue, each respondent who 
reported that he or she had a sister who died of either 
maternity- or non-maternity-related causes was asked 
about proximity of residence of the respondent and the
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deceased most of the time in the year in which the 
sister died. Respondents were also asked whether they 
were present at the death.
Of the respondents who misreported maternal deaths, 43 
per cent were in the same village, of whom 38 per cent 
were in the same household, and 37 per cent were present 
at the death (Table 4.7). What were the reasons for 
which these maternal deaths were misreported as non- 
maternal deaths? An examination of the characteristics 
of the deceased presented in Table 4.7 reveals that 
misreporting is mainly concentrated among certain types 
of maternal deaths. Of the misreported deaths, 68 per 
cent were induced abortion-related, 24 per cent were 
indirect deaths, and 44 per cent occurred to women who 
were not married when they died. This provides a clear 
answer to the question: knowledge about a death,
particularly an induced abortion-related death, does not 
guarantee that the death will be accurately reported.
Since childbirth outside marriage is not socially and
religiously acceptable in Bangladesh, pregnancy is 
expected to occur only in marriage. Family members and 
close relatives feel embarrassed and ashamed of any
pregnancy that occurs outside marriage. A girl who
becomes pregnant in an extramarital sexual relationship 
remains guilty in others' opinions for the rest of her 
life; moreover, her family loses its honour and
prestige. Sometimes the family is ostracized by the
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community, with adverse consequences for its social 
relations, business contacts and earning capacity 
(Maloney et al., 1981:95; Aziz and Maloney, 1985: 91).
The marriage prospects of any other unmarried girls in 
the family are also affected by such a shameful event. 
As was mentioned in section 3.2 of Chapter 3, menstrual 
regulation (MR) services were available in the MCH-FP 
area of the Matlab DSS; results obtained in a study show 
that all 212 MR clients between October 1977 and 
September 1978 in the MCH-FP area were married (Bhatia, 
Faruque and Chakraborty, 1980:215). This suggests that 
at least in Matlab region MR is not an option for never- 
married women for terminating their pregnancies. For 
these reasons, an illicit pregnancy does not end with 
normal termination but with an illicit and typically 
inexpert induced abortion.
There is a strong likelihood in such circumstances that 
the girl will leave home and go to a place where she and 
her behaviour are not known to anyone. Not uncommomnly 
she may commit suicide by taking poison or by hanging 
(Aziz and Maloney, 1985: 101). Owing to the sensitivity
of the topic, if death occurs because of abortion, 
family members and close relatives try to keep this as 
secret as possible. That is what has happened in the 
present study. Collection of information from more than 
one source may unlock this secret in many cases; that is 
why the DSS relies on multiple sources and collects 
information not only from the deceased's family but also
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from her neighbours to confirm the pregnancy status of 
the deceased at the time of death.
Indirect obstetric deaths that include deaths due to
suicide, violence, accident , severe burns, snakebite or
jaundice were less reported by siblings of the deceased
than direct causes of deaths. This may be for two
reasons: first, siblings may not be aware of or
conceptualize the links with pregnancy. Secondly, some 
of these deaths may be related to an illicit pregnancy 
which respondents deliberately concealed.
It should be noted, however, that the overall reporting, 
underreporting and misreporting of maternal death would 
have been 80 per cent, 4 per cent and 15 per cent 
respectively (not given in Tables 4.5-4.7) using the 
more restricted definition of maternal death given by 
WHO, which excludes deaths due to incidental or 
accidental causes.
From the above discussion, it is clear that misreporting 
occurred mainly because respondents were under social or 
religious pressure not to acknowledge that their sister 
died as the result of an illicit pregnancy. Though quite 
a large number of studies have noted a substantial 
misreporting of maternal deaths, it appears that no 
previous study has ever presented detailed descriptions 
of the respondent's version of the conditions under 
which the misreported maternal deaths occurred. It is
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therefore important to know the way in which the 
respondents of the present study who misreported 
maternal deaths described how their sister died.
4.5 Case studies of some of the misreported maternal 
deaths
Each respondent reporting a non-maternal death was asked 
to give a general description of how their sister died 
(see Q48a in Appendix 2). This section presents a 
selection of descriptions given by respondents about 
deaths which, according to the DSS, were due to 
complications resulting from induced abortion. To 
preserve the anonymity of the respondents and the 
deceased women, their actual names are not used.
Case one
SI, a 16-year-old unmarried girl with no formal 
schooling, lived with her widowed mother in a one-room 
house with a roof of corrugated iron sheets. One night 
the mother and the daughter heard somebody throwing 
something heavy on the roof of their house; when they 
went out of the house they saw nothing. The same thing 
happened repeatedly over the next couple of nights. The 
incident was abnormal and unexpected by the mother and 
other people. "But my sister was greatly frightened, as 
a result she had a very high temperature, stopped taking 
any food, could not sleep at night and died after two 
days'.
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Case two
One Saturday evening S2, an unmarried 14-year-old girl, 
and her elderly paternal grandmother were coming back to 
their house after visiting a close relative. While 
walking through a road which was one side of a large 
graveyard, suddenly they heard a female crying and 
calling them from the distance. The female's voice 
sounded very strange and sickly. They looked back but 
did not see anything. After a minute or two they heard 
the same voice again but did not see anything when they 
looked back. This thing happened every two or three 
minutes until they passed the graveyard. "S2 was 
terribly frightened by the incident and died the 
following morning'.
Case three
S3, a 14-year-old unmarried girl with no formal 
schooling, went fishing one Saturday noon. She was 
menstruating on that day. "You know, Saturday is not a 
good day, it can bring you a lot of misfortunes, it can 
do a lot of harm to you. The dawn, dusk, and the noon of 
Saturdays are even worse. The combination of 
menstruation, a Saturday noon, and fish is very bad'. 
When she was fishing, she was attacked by "bad air'
(batash lagse) which caused excessive vaginal bleeding. 
A Kabiraj, a traditional healer, was called in but he 
could not stop the bleeding. Excessive bleeding was the
reason of her death.
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Case four
54 was a perfectly normal, beautiful young unmarried 
girl of seventeen. She had no formal education. When 
S4's elder brother's wife went to relieve herself early 
one morning (in rural Bangladesh, only a few households 
have a fixed latrine and they are outside the house), 
she saw S4 sitting in a tree behind their house. She 
asked S4 to get down from the tree immediately because 
it is shameful for a young girl to climb a tree. Instead 
of getting down from the tree S4 started crying very 
loudly which brought most of their neighbours to the 
spot to see what was wrong with her in this early 
morning. "This was really embarrassing'. Her brother 
forcibly got her down but that was not the end of it. 
Within the next two or three days she did it regularly 
and stopped eating food. "She died of an evil spirit'.
Case five
55 was in her early twenties. She had three years of
schooling. She was unmarried and lived with her
stepmother. Though S5 used to do most of the household 
chores and other activities, the stepmother did not like 
her. "Instead of receiving motherly love and affection, 
my sister was the victim of neglect, and constant 
hatred'. One day when these two were quarrelling with 
each other, the stepmother said to her: "I will call a
man from the street and ask him to marry you and take 
you out of my house, I don't want to see your face any
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longer'. "My sister could not swallow such treatment, 
she could not stay calm. She was terribly shocked and 
took her life by taking pesticide'.
Readers who are not familiar with the conservatism of 
the rural Bangladeshi culture may have found these 
descriptions rather bizarre, but the respondents of the 
present study made conscious efforts to convince the 
unknown interviewers by making different stories that 
their sisters' deaths were not related to pregnancy or 
termination of a pregnancy which occurred outside 
wedlock. The assignment of causes of maternal death 
discussed in Chapter 6 is not influenced or affected by 
the above information because the cause of death was 
assigned on the basis of information given by 
respondents who correctly reported maternal deaths.
4.6 Summary
This chapter has investigated the percentage and types 
of maternal deaths, for which siblings were interviewed, 
that were reported by the siblings; and the extent to 
which maternal deaths were underreported and misreported 
in the survey.
Overall, 305 (79 per cent) of the 384 siblings of women 
who died of maternity-related causes correctly reported 
that they had a sister who died of pregnancy or
childbirth. There were substantial differences between
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the reported percentages by marital status of deceased 
women and causes of death. For all women, reporting was 
highest for spontaneous abortion-related deaths, 94 per 
cent, followed by 92 per cent for direct obstetric
deaths, and 81 per cent for indirect deaths. The overall 
reporting was 86 per cent for deaths to ever-married 
women whereas it was extremely low (7 per cent) for 
deaths to never-married women. None of the 22 induced 
abortion-related deaths to never-married women were 
reported in the survey. This suggests that in places 
similar to Matlab the sisterhood method will fail to 
collect information on induced abortion-related deaths 
to never-married women.
In the survey, underreporting of maternal deaths was 
four per cent. Respondent's age was a major factor in
this underreporting. The mean age at the time of the 
sister's death among those siblings failing to report
her death was only eight years. Another major factor in 
underreporting is probably the interval of time between 
the death and the survey: 7 5 per cent of the
underreported deaths occurred between 10 and 15 years 
before the survey.
About 16 per cent of the maternal deaths were 
misreported in the survey. The misreporting, however,
was mainly related to the induced abortion-related 
deaths and deaths to women who were not married at the 
time when they became pregnant and died. Of the
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misreported deaths, 70 per cent were abortion-related. 
To avoid embarrassing the surviving family members and 
other close relatives, respondents might have 
deliberately concealed the pregnancy status of these 
deceased at the time of death.
Results show that not all types of maternal deaths are 
equally likely to be reported in the sisterhood survey. 
Deaths related to direct obstetric complications have 
the best chance to be reported in the sisterhood survey, 
like other retrospective surveys, mainly because they 
occur at the later stage of a pregnancy when it is known 
to relatives. The other reason for this may be that a 
pregnancy which is carried over its last stage is 
unlikely to be related to a culturally illicit 
relationship for which respondents may want to 
deliberately conceal the pregnancy status of the 
deceased. If a pregnancy is related to an illicit 
relationship, there is always an attempt to terminate it 
at an early stage to minimize the possibility of the 
pregnancy being visible and known to other persons. 
These may be the reasons why a higher percentage of 
direct obstetric deaths than indirect obstetric and 
induced abortion-related deaths was reported in the 
survey.
The results presented in this chapter suggest that the 
performance of the sisterhood method in identifying 
induced abortion-related deaths, particularly those
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associated with extramarital conceptions, will be very 
poor. This finding may be generalized to all Bangladesh, 
and possibly even further to other South Asian and Arab 
countries with similar cultural environments. The 
performance of the method, however, will be better in 
countries where abortions are socially acceptable and 
discussed openly.
CHAPTER 5
FACTORS AFFECTING ACCURATE REPORTING OF MATERNAL DEATHS
5.1 Introduction
The preceding chapter described the extent to which 
maternal deaths were accurately reported by siblings of the 
deceased. It is yet to be known what the factors are that 
affect accurate reporting. Is the accuracy mainly related 
to certain types of maternal deaths which are more likely
than others to be accurately reported? Or is it also
related to the demographic and socioeconomic
characteristics of respondents? Is the accuracy or
reliability dependent on the extent to which siblings live
close to one another?
Irrespective of the respondents' demographic and 
socioeconomic characteristics and geographical proximity, 
does the reliability depend very much on whether the 
respondent was present or not at the time the sister died? 
Are both male and female respondents expected to be equally 
knowledgeable about the incidence of maternal deaths? How 
far back in time is it possible to obtain reliable 
information about maternal death? Would reliability, for
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example, be greater for the deaths that occurred within 
five years before the survey than for the deaths that 
occurred within 6-10 years before the survey? Focusing on 
all these issues this chapter identifies some important 
determinants of accurate reporting of maternal deaths on 
the basis of the variables which are available for 
analysis.
5.2 Analysis
To study the factors that affect the accurate reporting of 
the incidence of maternal death, reporting of death has 
been dichotomized in this study: 'accurate reporting’ and 
'inaccurate or incomplete reporting’. The 'accurate 
reporting’ category includes the deaths that were reported 
as 'maternal deaths' both in DSS and in the survey; the 
'inaccurate or incomplete’ category includes the deaths 
that were reported as maternal deaths in DSS but either 
underreported or misreported in the survey. With this 
categorization, as we have seen, the first category
contains 305 (79 per cent, See Table 4.3) of the 384
maternal deaths, while the second category contains the
remaining 79 deaths (21 per cent) .
A number of variables related to respondents and deceased 
women are considered and displayed in Table 5.1. The
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variables related to respondents are: age, sex, marital 
status, religion, education, household economic condition, 
residential proximity, and presence at death. The variables 
related to deceased women are: marital status, parity, year 
of death and causes of maternal death. To examine the 
relationship between accurate reporting of maternal deaths 
and the variables considered, analysis is carried out in 
both bivariate and multivariate situations and the results 
are presented separately.
5.2.1 Bivariate analysis
There was a clear difference in the proportion of correct 
reporting of deaths between the sexes though the difference 
was statistically insignificant in a sample of this size. 
The proportion of males who correctly reported maternal 
deaths, 83 per cent, was higher than that of females, 7 6 
per cent (Table 5.1 and Figure 5.1). Of the deaths reported 
by females, 22 per cent were cases of induced abortion. The 
corresponding figure for males was 15 per cent (Table 5.2); 
this could be the reason for which males reported a higher 
percentage of deaths correctly than females. Females are 
expected to provide more accurate information about the 
circumstances surrounding the maternity-related deaths once 
the deaths are correctly reported. This was found to be the
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case in Chapter 6 where causes of maternal deaths are 
analysed.
Table 5.1 Reporting of maternal deaths by some selected 
characteristics of respondents and of deceased
Variables Accurate Inaccurate or
reporting incomplete p
reporting
N % N %
A. Characteristics of respondents
Sex
Male 198 82.8 34 17.2
Female 141 75.8 45 24.2 NS
Marital status
Ever-married 261 84.5 48 15.5
Never-married 44 58.7 31 41.3 p<.001
Age (years)
<20 24 57.1 18 42.9
20-34 152 79.6 39 20.4 p<. 01
35-49 103 85.8 17 14.2
50 + 26 83.9 5 16.1
Proximity of residence 
Same village 86 74.8 29 25.2
Different
village 219 82.0 48 18.2
NS
Present at the death 
Yes 110 81.5 25 18.5
No 195 78.9 52 21.1 NS
Religion
Muslim 266 80.1 66 19.9
Hindu 39 75.0 13 25.0 NS
Education
Some 113 89.0 14 11.0
None 192 74.7 65 25.3 p<.01
Economic
High 66 91.7 6 8.3
Medium 160 78.8 43 21.2 p<. 01
Low 79 72.5 30 27.5
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continuation of Table 5.1 
Area of residence
MCH-FP 126 75.0 42 25.0
Comparison 136 81.0 32 19.0 NS
Outside
B. Characteristics
43 89.6
of deceased
5 10.4
Marital status
Ever-married 303 85.6 51 14.4
Never-married 2 6.7 28 93.3 p<.001
Parity
1 + 206 87.7 29 12.3 pc.001
0 99 66.4 50 33.6
Year of death
1986-90 76 83.5 15 16.5
1981-85 117 77.5 34 22.5 NS
1976-80 112 78.9 30 21.1
Causes of death 
Abortion
Induced 25 35.7 45 64.3
Spontaneous 16 94.1 1 5.9
Direct deaths 197 92.1 17 7.9 p<.001
Indirect deaths 67 80.7 16 19.3
Note: NS = not significant at 5% level on the basis 
of Chi-square.
Only the information on proximity of residence, 
presence at death, education, and economic condition 
was collected in the survey. The remaining variables 
in this table are based on the DSS records.
A marked difference was found when the proportions of 
accurate reporting of maternal deaths were classified 
according to the marital status of respondents. Reporting 
was accurate for 85 per cent of ever-married respondents 
compared to 59 per cent of never-married respondents. A 
highly statistically significant difference was found in 
reporting between these two groups of respondents.
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Table 5.2 Distribution of maternal deaths by DSS cause of 
death and respondent’s sex, by respondent's age 
and marital status, by deceased's marital status 
and respondent's residential proximity, and by
DSS cause of 
residence.
death and respondent';s area of
DSS cause of death Sex of respondent
Male Female
N % N %
Spontaneous abortion 11 5.6 6 3.2
Induced abortion 30 15.2 40 21.5
Direct deaths 121 61.1 93 50.0
Indirect deaths 36 18.2 47 25.3
All causes 198 100.1 186 100.0
Respondent's age Respondent's marital status
Ever-■married Never -married
N % N %
<20 11 3.6 31 41.3
20-34 147 47.6 44 58.7
35-49 120 38.8 - -
50 + 31 10.0 - -
All ages 309 100.0 75 100.0
Deceased's marital status Residential proximity
Same Different
village village
N % N %
Never-married 21 18.3 8 3.0
Ever-married 94 81.7 259 97.0
All deceased 115 100.0 267 100.0
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Continuation of Table 5.2
DSS cause of death Area of residence
MCH-FP Comparison Outside
Abortion
N % N % N %
Spontaneous 8 4.8 6 3.6 3 6.3
Induced 37 22.0 30 17.9 3 6.3
Direct deaths 82 48.8 96 57.1 36 75.0
Indirect deaths 41 24.4 36 21.4 6 12.5
All causes 168 100.0 168 100.0 48 100.1
Note: Only the information on residential proximity 
was collected in the survey. The remaining 
variables are taken from the DSS.
One plausible explanation for this is that the never- 
married group contains a very high percentage of relatively 
young respondents, for example, 41 per cent of the 
respondents below 20 years of age at the time of survey 
(Table 5.2), who are unlikely to know the pregnancy status 
of the deceased woman. As regards respondents' age, 
reporting was worst for those who were below 20 years of 
age at the time of survey and best for those who were in 
the age range 35-49 years (Table 5.1 and Figure 5.1). A 
question which arises here is: is it respondent's never-
married status or young age which adversely affects 
reporting? The answer to this question can be found in the
next section.
In order to show whether maternal deaths could be better 
reported by respondents who lived close to their sisters 
who died of maternity—related causes, residential proximity
Figure 5.1 Reporting of maternal deaths by some selected 
characteristics of respondents and of deceased
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was grouped into two categories. The first category 
included those respondents who lived most of the time with 
the sister in question in the same household, the same bari
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or in the same village during the year in which the death 
occurred. All the remaining respondents were grouped into 
the second category. The first category contained 29 per 
cent of the respondents. Two respondents reported that they 
could not remember their residential proximity. These two 
cases are treated as missing only for this variable but are 
excluded from the multivariate analysis for convenience.
Residential proximity does not appear to make any marked 
difference in the proportion of accurate reporting of 
maternal deaths. Respondents who lived with the sister in 
the same village reported a lower proportion (75 per cent) 
of maternal deaths correctly than other respondents (82 per 
cent, Table 5.1 and Figure 5.1). This indicates that there 
is a negative association between residential proximity and 
accurate reporting of maternal deaths which contradicts the 
usual expectation that the respondents living close to the 
sister dying of maternity-related causes will provide more 
accurate information about the death than the respondents 
not living close to the sister.
The main reason for this negative association seems to be 
that where respondents and their deceased sister had lived 
within the same village, the sisters were more likely to 
have been never-married (18 per cent, Table 5.2) a category 
among which incidence of induced abortion is very high (22 
of 30, Table 4.5). None of these induced abortions was
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reported by respondents (Table 4.5). When all deaths to 
never-married women were excluded from the analysis the 
result was in accordance with the usual expectation of 
better and more accurate reporting of deaths by respondents 
living in a reasonable proximity. The association was 
nevertheless insignificant in both aspects.
Deaths were accurately reported by 82 per cent of those 
respondents who were present at the death compared to 79 
per cent by those who were not present at the death. No 
statistically significant difference was found in accurate 
reporting of deaths between these two groups of 
respondents. But when the analysis was restricted to deaths 
of ever-married women, the difference became highly 
significant (not shown in Table 5.1).
As regards religion, there was no statistically significant 
difference in reporting of maternal deaths between 
respondents of the two religious groups, though Muslims 
reported a higher proportion of deaths correctly than did 
Hindus. Education of respondents has a very strong, 
positive influence in correct reporting of maternal deaths. 
Reporting was correct for 89 per cent of respondents having 
some education compared to only 75 per cent of respondents 
having no education (Table 5.1 and Figure 5.1). The 
difference in proportion correctly reporting between
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respondents with and without education was found to be 
highly significant.
Household economic condition measured by ownership of 
specific items demonstrated a consistent pattern of 
positive relationship with accurate reporting of maternal 
deaths. The proportion of accurate reporting was highest 
for respondents of the highest economic class, 92 per cent, 
followed by 79 per cent and 73 per cent for respondents of 
medium and low class respectively (Table 5.1). This was a 
statistically significant relationship between respondents' 
household economic condition and the proportion of accurate 
reporting of deaths.
The relationship between respondent's residential area and 
accurate reporting of maternal death was examined. The 
proportion of accurate reporting was lower for respondents 
living inside the DSS area than for respondents living 
outside the DSS area. This may be because both MCH-FP and 
comparison area respondents were reporting about deaths in 
a category where proportions of induced abortion-related 
deaths were high (Table 5.2).
One important observation to be made from Table 5.1 and 
Figure 5.1 is that the marital status of deceased women is 
a strong predictor of accurate reporting of maternal 
deaths. Reporting was accurate for 86 per cent of the
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deaths to ever-married women compared to only 7 per cent of 
the deaths to never-married women (Table 5.1 and Figure 
5.1). The reasons for a lower reporting of maternal deaths 
to never-married women are described in section 4.6 of 
Chapter 4. As can be seen from Table 5.1, parity of 
deceased women, defined by the sum of living children plus 
children born alive now dead, excluding any birth from 
their final pregnancy, has a significant impact on accurate 
reporting of maternal death. A significantly higher 
proportion of deaths to women with parity 1 and above than 
parity 0 was accurately reported by respondents.
It is known that the longer the recall period the greater 
the likely recall error. Hence the information obtained 
from older respondents is likely to be affected by recall 
loss since the majority of reported deaths would usually 
have occurred many years before the survey date. Maternal 
deaths that occurred in the distant past are also likely to 
be underreported by respondents who were very young at the 
time the death occurred, because it is unlikely that those 
respondents would know the pregnancy status of the deceased 
even if they knew that they had a sister who died long ago.
In the present study, reporting of deaths was found to be 
adversely affected by both young age and recall loss. 
However, the young age effect was much stronger than the 
recall loss effect as shown by the considerably lower
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proportion of deaths that were accurately reported by 
respondents below 20 years of age at the time of survey. 
When the year of death recorded in the DSS was considered 
it was found that, as expected, deaths that occurred within 
a period of five years before the survey were more fully 
reported than deaths that occurred within 6-15 years before 
the survey.
An interesting result was obtained when the proportion of 
accurate reporting of maternal death was tabulated 
according to causes of death. Reporting was very poor, only 
36 per cent, for induced abortion, whereas it was 94 per 
cent for spontaneous abortion (Table 5.1) . The reason for 
this better reporting of spontaneous abortion was that all 
of the 17 spontaneous abortions included in this analysis 
occurred to ever-married women (See Table 4.4) for whom the 
quality of reporting was higher than for the never-married 
women. This suggests that there is no stigma associated 
with free discussion of spontaneous abortion, particularly 
if it occurs to married women. There was also a noticeable 
difference in the proportion of accurate reporting between 
direct and indirect obstetric deaths. Reporting was 
accurate for 92 per cent of the direct obstetric deaths 
compared to 81 per cent of the indirect obstetric deaths. 
The association between accurate reporting of death and 
causes of maternal death was statistically highly 
significant.
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5.2.2 Multivariate analysis
Thus far, discussion has been based on the bivariate 
relationship between accurate reporting of maternal death 
and selected characteristics related to respondents and 
deceased women. There is a possibility that some of the 
variables that were used in this bivariate analysis are 
correlated with each other. In that case the results 
obtained from the bivariate analysis possibly exaggerate or 
otherwise distort the real relationship; thus to ascertain
the effect of each variable, net of the effect of all
others, a suitable multivariate analysis has to be
employed.
In accordance with the aim of studying the relationship 
between characteristics of respondents and deceased and 
accurate reporting of maternal deaths, the dependent 
variable, reporting of maternal death, has been treated as 
dichotomous (accurate reporting 1 and inaccurate or 
incomplete reporting 0) , and therefore a logistic 
regression procedure is appropriate for the purpose. The 
logistic regression procedure is increasingly being used 
for such data particularly in the field of epidemiology 
where the outcome variable is binary (Kleinbaum et al., 
1978). The model used was
loge p/(l-p) = a + b1x1 + b2x2 + .... + bnxn
where p is the probability of accurate reporting of a 
maternal death.
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b^ b2 .... bn = regression coefficients
x-L X2 ... xn = independent (or predictor) variables.
The model was estimated using the GLIM statistical package 
(Royal Statistical Society, 1986) . The GLIM program 
calculates, for any model, the overall goodness of fit, 
regression parameters of the independent variables, and 
their standard errors. The goodness of fit statistics are 
known as the deviance (maximum likelihood estimates). The 
model selection was done using a forward entry method by 
comparing the values of deviance and degrees of freedom in 
successive hierarchical models. The variables for the model 
were selected on the basis of their levels of statistical 
significance.
While the overall deviance is a sort of goodness of fit of 
a variable, the 't' statistics show the statistical 
significance of each of the categories of a variable. They 
are obtained by dividing the regression coefficients by 
respective standard errors, and if the resulting value lies 
outside the range of (-1.96, +1.96), the variables are 
statistically significant at .05 level.
For a given variable the estimates provided by the logistic 
regression are with respect to one category of the 
variable, usually the first category, called the reference 
category. Results obtained from logistic regression are 
described using odds ratios. Exponentiating the estimated 
parameter gives the odds ratios, that is, the factor by
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which the odds of accurate reporting of a maternal death by 
a respondent with a particular characteristic would have to 
be multiplied to give the odds of accurate reporting of a 
maternal death by the respondent without that particular 
characteristic.
The odds ratio for the reference category is by definition 
equal to one. The odds ratio of unity for any other 
category indicates a relative risk equal to that of the 
reference category; an odds ratio smaller than unity shows 
a relatively lower probability of accurate reporting of a 
maternal death, while an odds ratio larger than unity shows 
better chances of a maternal death being accurately 
reported than the reference category. Following the 
hierarchical procedure of model building, it is found that 
the model which includes the predictors presented in Table 
5.3 is the best in terms of reduction in deviance with the 
loss of degrees of freedom.
Table 5.3 presents the results of the multivariate analysis 
of the effect of selected variables on accurate reporting 
of maternal deaths. It can be observed that the variables 
respondent's age and household economic condition lose 
their statistical significance when the effects of other 
variables are controlled for, suggesting a possibility that 
some of their effects are mediated through other variables 
such as education and marital status of respondents. This
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possibility is suggested by an over-representation of 
educated respondents (63 per cent, Table 4.2) among the 
highest economic class, and of under-20 respondents (41 per 
cent, Table 5.2) among the never-married respondents.
Four dummy variables, one for each category of causes of 
death, direct, indirect, induced abortion and spontaneous 
abortion, were included in the multivariate analysis to 
study their independent effects. When the effects of other 
variables were statistically controlled for, only two 
categories of causes of death, induced abortion and 
indirect obstetric deaths, emerged as significant variables 
for predicting accurate reporting of maternal death. The 
odds for induced abortion-related deaths are as much as 50 
times lower (1/0.02, see Table 5.3) than for deaths which 
are not due to induced abortion. Women dying of indirect 
obstetric causes are, as a group, less likely to be 
accurately reported than women dying of other causes; the 
odds for indirect deaths are around three times lower than 
for other deaths.
Marital status of deceased women is a significant factor 
affecting accurate reporting of maternal death. The 
quantitative impact of this variable is very considerable: 
the odds for maternal deaths to never-married women are 
around 33 times lower (1/0.03, see Table 5.3) than for 
maternal deaths to ever-married women. The influence of
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Table 5.3 Logistic regression coefficients and odds ratios 
to predict the probability of accurate reporting 
of maternal deaths.
Variable Coefficient Standard
error
t Odds
values ratios
Constant 5.86 0.76 — —
Induced abortion
No 0 - - 1.00
Yes -3.82 0.55 -6.98 0.02
Indirect deaths
No 0 - - 1.00
Yes -1.06 0.49 -2.16 0.35
Marital status of deceased 
Ever-married 0 1.00
Never-married -3.41 0.86 -3.96 0.03
Parity of deceased
1 + 0 - - 1.00
0 -1.34 0.44 -3.05 0.26
Year of death
1986-90 0 - - 1.00
1981-85 -0.79 0.54 -1.46 0.45
1976-80 -1.31 0.56 -2.34 0.27
Education of respondents 
Some 0 1.00
None -1.11 0.47 -2.36 0.33
Respondent's marital status and presence at death
Ever-married or
present 0 - - 1.00
Never-married and
not present -2.70 0.46 -5.87 0.07
Note: Goodness of fit, deviance = 193.73, df = 373.
parity of deceased women on accurate reporting of maternal 
death is very strong. Maternal deaths to women with parity 
zero are much less likely to be reported as such than those 
to women with parity one or more probably, among other
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things, because of the induced abortion effect. The results 
of the multivariate analysis indicate clearly the declining 
odds ratios when the year of death goes back from the 
survey date. For instance, compared to deaths that occurred 
during 1986-90, the odds for deaths that occurred during 
1981-85 are 0.45, whereas the odds for the deaths that 
occurred during 1976-80 are 0.27.
Education of respondents appears to be an important factor 
in determining accuracy in reporting of maternal death. 
Education is so crucial that its effect could not be 
eliminated or substantially attenuated even when the 
effects of all other variables were taken into account. 
Results show that other things being equal, the odds for 
respondents with some formal schooling are three (1/0.33, 
Table 5.3) times higher than for respondents without formal 
schooling.
All interactions between the predictors included in the 
final model were tested. Only the interaction between 
respondent's marital status and presence at death proved 
significant. The interaction term was not included in the 
model; instead a new variable was created by combining 
respondent's marital status and his or her presence at the 
death. The created variable was dichotomized: 'ever-married 
or present at death', and 'never-married and not present at 
death'. Because of the strong interaction between the two
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component variables, marital status and presence at death, 
the combined variable was reclassified this way to reflect 
statistically significant differences between categories. 
This has a very strong effect on reporting of maternal 
deaths. The odds for respondents who were never-married at 
the time of the survey and were not present at the time of 
their sister's death are 14 times (1/0.07, Table 5.3) lower 
than for respondents who were married or present at the 
death.
It may be useful to know the probability that a particular 
type of maternal death will be accurately reported by 
respondents with some particular characteristics. With this 
in mind, some estimated probabilities of accurate reporting 
of maternal deaths for some selected combinations of 
characteristics related to respondents and deceased women 
are presented in Table 5.4.
Though the probability can be estimated for any variable or 
any combination of variables, they are given here only for 
the cases showing a considerable difference in estimated 
probabilities between combinations of different variables. 
There is a considerable range in these estimated 
probabilities. For instance, for the first combination 
(reporting of induced abortion which occurred to ever- 
married women), the model estimates a probability of 0.67 
that such deaths would be accurately reported (Table 5.4).
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However, if the second combination (reporting of induced 
abortion which occurred to never-married women) is 
examined, it is seen that the probability drops to a mere 
0.07; this probability is almost one-tenth of the 
probability of reporting induced abortion to ever-married 
women. Though the reporting of maternal deaths was poor in 
the extreme for induced abortion as well as for never- 
married women, reporting was worst for the combination of 
these two; this suggests that in places having a cultural 
background similar to Matlab, the sisterhood method has a 
very limited prospect for collecting information on these 
deaths.
Table 5.4 Estimated probabilities of accurate reporting of 
maternal deaths
Characteristics Estimated
probability
Induced abortion + ever-married deceased 0.67
Induced abortion + never-married deceased 0.07
Induced abortion + educated respondents 0.67
Induced abortion + uneducated respondents 0.40
Induced abortion + year of death = 1986-90 0.88
Induced abortion + year of death = 1976-80 0.67
Induced abortion + parity of deceased =1+ 0.98
Induced abortion + parity of deceased = 0  0.35
Indirect deaths + ever-married deceased 0.97
Indirect deaths + never-married deceased 0.52
Note: These probabilities are calculated from the estimated 
coefficients presented in Table 5.3 by using the 
following equation:
p = {exp(a + Eb^ H / f l  + exp(a + Eb^) }
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The probability of reporting of deaths due to induced 
abortion decreases if they are reported by respondents 
having no formal schooling. The probability, however, 
increases considerably if only the most recent deaths are 
considered. Deaths due to induced abortion which occurred 
to nulliparous women have a lower probability of correct 
reporting than those to women with parity one or more. 
There are substantial differences in estimated 
probabilities between reporting of indirect obstetric 
deaths of ever-married and never-married women; the effect 
of the deceased not being married reduces the probability 
of reporting indirect deaths from 0.97 to 0.52.
5.3 Summary
In this chapter, a number of variables related to
respondents and deceased women were considered for
identifying factors affecting accurate reporting of
maternal death. Bivariate analysis shows that there was a 
statistically significant positive relationship between 
respondent's marital status, age, education, and household 
economic condition and accurate reporting of maternal 
deaths. Residential proximity has a positive association 
with accurate reporting of maternal deaths only when the 
analysis was restricted to deaths of ever-married women,
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although this relationship was not statistically 
significant. Each of the variables respondent's sex, 
presence at death, religion, and area of residence is not 
significantly related to accurate reporting of death.
Marital status of deceased women has a statistically 
significant impact on reporting of deaths. So too has 
parity of deceased and causes of death. As regards year of 
death, the most recent deaths were reported more than 
deaths that occurred 6-15 years before the survey date but 
the relationship was not statistically significant.
As expected, the multivariate analysis brings some changes 
in the relationship of accurate reporting of maternal 
deaths and the independent variables which are used in this 
analysis. Some variables whose relationship with reporting 
of death was significant in bivariate analysis lose their 
significance in multivariate analysis and vice versa. For 
example, the significance of household economic condition 
was diluted in multivariate analysis where the effects of 
other variables were held constant. Analysis suggests that 
education of respondents may have captured some of its 
effect. The effect of year of death, on the other hand, 
becomes significant in multivariate analysis.
The multivariate analysis identified respondents who were 
ever-married or present at death as the respondents with
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statistically significant impact on reporting of maternal 
deaths. The quantitative impact of these respondents on 
reporting of death is very large; the odds for them are 14 
times higher than for respondents who were never-married at 
the time of survey and were not present at death. Analysis 
shows that reporting of deaths was extremely poor for both 
induced abortion and never-married women. It also shows 
that reporting was worst for the combination of these two; 
this clearly indicates that in countries like Bangladesh 
the performance of the sisterhood method in identifying 
induced abortion-related deaths to never-married women will 
be far from satisfactory. The findings in this chapter have 
important practical implications which can be used for 
improving reporting of maternal deaths in future sisterhood 
surveys. These are discussed in Chapter 7.
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CHAPTER 6
EXTENSION OF THE SISTERHOOD METHOD
6.1 Introduction
Thus far we know what percentage and types of maternal 
deaths in the Matlab DSS area in 1976-90 were correctly 
reported, underreported and misreported in the 
sisterhood survey. We also know that misreporting of 
maternal deaths was mainly related to the sociocultural 
backgrounds of respondents. But for the deaths that are 
correctly reported, it is expected that cultural 
backgrounds are unlikely to influence respondents in 
describing the circumstances surrounding the deaths and 
also other issues related to deaths. Because if there is 
anything about a death that a respondent wants to hide 
from an unknown person, there is a strong possibility of 
underreporting of the death. Now a further question 
arises: how much do the siblings know about the 
conditions, events, and symptoms that preceded their 
sisters' deaths, and how well can they describe these 
conditions to unknown interviewers? This leads to the 
third objective of the study: to investigate what types 
of data other than maternal death itself can be obtained 
by the sisterhood method and how reliably.
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This chapter mainly focuses on investigating causes of 
maternal death and thus first describes the findings of 
a sisterhood method survey with a cause-of-death 
component, a subject which is largely uncharted so far: 
three studies I know of were conducted in Malawi (VGA 
Filippi, personal communication, 1992), in Northern 
Ghana and Nicaragua (W Graham, personal communication, 
1993) to investigate cause of death in conjunction with 
the sisterhood method. The chapter then identifies some 
important determinants of accurate reporting of cause of 
death, which is a corollary objective here. Finally, 
there is discussion of a few other issues that bear on 
possible extension of the method beyond investigating 
the cause of maternal death.
As described in Chapter 2, each respondent reporting a 
maternal death was asked a series of questions to 
collect a variety of information on conditions, events, 
and symptoms that preceded death. The collected 
information was evaluated to assign a most likely cause 
of maternal death which, in this chapter, is termed the 
survey cause of death. This survey cause of death was 
then compared with the DSS cause of death. Since both 
the survey cause of death and the DSS cause of death 
are, in fact, based on information collected through lay 
reporting by relatives of the deceased, a description is 
given of the background of lay reporting of health- 
related information in developing countries, and some of 
its applications.
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6.2 Lay reporting of health information: a preview
Accurate information on causes of maternal death is of 
vital importance in explaining trends and differentials 
in maternal mortality. It is also important for the 
allocation of resources, planning and operation of 
programs directed towards reducing mortality and for 
evaluation of such programs over time (Hakulinen et al., 
1986). Proper documentation of causes of death including 
maternal death perhaps depends on a country's overall 
level of health and development, and also development of 
its statistical infrastructure and services.
In developed countries, vital registration is effective, 
people have access to health care, most dying people are 
attended by medically qualified personnel, and post­
mortem autopsies are both feasible and culturally 
acceptable. Death registration and medical certification 
of the causes of death are available for almost all 
developed countries (Lopez, 1990). Even so, there are 
often huge problems of misclassification of causes of 
maternal deaths (Cates et al. , 1982). The picture is 
quite different in developing countries, where vital 
registration either simply does not exist, or even when 
it exists, covers only a small part of the total 
population; and where the great majority of deaths occur 
in village homes with very limited or no access to 
modern medical services. Neither a death certificate nor 
information on causes of death is available for those
deaths.
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Autopsies are almost never performed in developing 
countries except in the very rare cases of suspected 
homicide or suicide when police investigating the death 
and the court ask for an autopsy; or in specific 
hospital-based studies (El Kady et al. , 1989: 10;
Fauveau, Wojtyniak et al., 1991: 10). The shortage and
maldistribution of medical personnel in most developing 
countries suggest that no considerable improvement on 
the availability of causes of death based on physician 
examination will be possible in the foreseeable future. 
This necessitates action to implement a lay reporting 
system (WHO, 1978) for the assessment of causes of death
especially in rural areas of developing countries. This 
system is based on verbal autopsy, in which non-medical 
lay people or relatives of the deceased provide 
information about the death.
Biraud (1956) introduced the idea of assessing the 
causes of death through the analysis of health-related
data obtained from lay reporters. This drew the
attention of the World Health Organization (WHO) which 
has formalized the idea and documented ways of improving 
lay reporting on causes of death and morbidity. This WHO 
document provided a comprehensive list of causes of 
death (WHO, 1978) to be inferred from information
obtained from verbal autopsies, obtained by post-mortem 
interviews with relatives of the deceased person who
have attended a death and are knowledgeable about the
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symptoms and signs that preceded death. The information 
on the reported symptoms and signs is then analysed to 
assign a most probable cause of death.
Verbal autopsy has been used in many developing
countries, and its use has increased dramatically during 
the 1980s and 1990s. It has been used in India (Kielmann 
et al., 1983); in Bangladesh (Chowdhury and Khan, 1980;
Chen, Rahman and Sarder, 1980; Islam et al., 1982;
Zimicki et al., 1985; Alauddin, 1986; Khan, Jahan and 
Begum, 1986; Fauveau, Koenig et al., 1988; Fauveau and
Blanchet, 1989; Fauveau, Wojtyniak et al., 1989;
Fauveau, Mostafa and Wojtyniak, 1990; Fauveau, Wojtyniak 
et al. , 1990; Fauveau, Stewart et al. , 1991; Bhatia,
1989; Zimicki, 1990); in the Philippines (Kalter et al. , 
1990); in Egypt (Grubb et al. , 1988; El Kady et al. , 
1989; Kane et al. , 1992); in Indonesia and Egypt 
(Fortney et al. , 1986, 1988); in South America (Puffer
and Serrano, 1973; Mata, 1978); in Senegal (Garenne and 
Fontaine, 1990); in Kenya (Omandi-Odhiambo et al. , 
1984 ); and in The Gambia (Alonso et al. , 1987). Most 
studies have been of mortality among infants and young 
children. In adults, causes of maternal death have been 
assessed by verbal autopsy (Khan, Jahan and Begum, 1986; 
Koenig et al., 1988; Fauveau et al., 1988), but there is 
relatively little information on causes of non-maternal 
deaths (Hayes et al. , 1989). Mixed results were obtained 
from studies which have sought to validate verbal
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autopsies (Alonso et al., 1987; Gray et al., 1990;
Kalter et al., 1990).
Despite the use of verbal autopsies by many researchers, 
there are not many studies which have directly validated 
verbal autopsy diagnoses against clinical diagnoses 
based on physician examination, and standard medical 
investigation is very rare except in the special case of 
infant mortality (Leeuwenburg et al., 1984a, 1984b;
Kalter et al. , 1990, 1991). That is why the accuracy of
causes of death from verbal autopsies is little known. 
However, a Philippines study validated verbal autopsy 
diagnoses against clinical diagnoses to ascertain 
selected causes of death in children under two years of 
age (Kalter et al. , 1990). This study suggests that
well-trained lay people using a culturally-sensitive 
interview schedule can obtain accurate information from 
mothers on signs and symptoms of the disease that led to 
their children's death, and these can be used to assign 
causes of death. The results of this study provide 
encouragement for researchers for further application of 
the verbal autopsy technique for field investigations.
It is only very recently that researchers have started 
using verbal autopsies to study mortality among women of 
reproductive age in general and maternal mortality in 
particular; this may be partly because maternal health 
has only recently become a major separate focus of 
public health concern through a better documentation of
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the magnitude of maternal death rates in developing 
countries. Fortney et al. (1986, 1988) used the verbal 
autopsy approach to study reproductive mortality and 
maternal mortality in Bali, Indonesia and in Menoufia, 
Egypt. They first identified deaths to women of 
reproductive age and then used trained fieldworkers to 
interview surviving family members and collect 
information on symptoms and signs that led to death. 
Collected information was then evaluated by physicians 
to assign a cause of death. It is reported that a cause 
of death could not be assigned with reasonable 
confidence in 5 per cent of cases in Menoufia and in 8 
per cent of cases in Bali (Fortney et al. , 1986:135; 
Fortney et al., 1988:22); acute conditions such as 
trauma, infection, and pregnancy complications are more 
easily diagnosed than the multiple, chronic conditions 
(Fortney et al., 1986:135).
Important findings on verbal autopsy were obtained from 
a study which compared causes of death for reproductive- 
age women based on verbal autopsy reports with causes of 
death on death certificates based on vital registration 
which is fairly complete in Egypt. The 1981-1983 
Reproductive Age Mortality Survey (RAMOS) in Menoufia, 
Egypt, identified deaths among women of reproductive age 
from death registration lists, and interviewed surviving 
family members through trained social workers to collect 
information on specific symptoms that led to death: this 
information was analysed to assign cause of death. By
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comparing the cause of death assigned by RAMOS with the 
cause of death on death certificates assigned by the 
Egyptian vital registration system, Grubb et al.
(1988:388) reported that the RAMOS category assignment 
agreed with the original death certificate in 53 per 
cent of all deaths. The agreement, however, was very
high, 94 per cent, for maternity-related deaths. The 
authors argued that some of the discrepancies between 
causes of death assigned by the two systems may have
been due to variable interpretation of similar
information. But which of the two sets of causes was the 
truth? This is a fundamental problem of all validation 
studies.
6.3 Assignment of causes of maternal deaths in the Matlab DSS area
A detailed description of assignment of causes of 
maternal deaths in the Matlab Demographic Surveillance 
System (DSS) area has been given elsewhere (Fauveau, 
Koenig et al. , 1988; Fauveau, Wojtyniak et al. , 1991).
Briefly, DSS field workers visit every household in 
their work areas to collect information on deaths, and a 
description of conditions and features accompanying the 
event. The death reports for deaths of women of 
reproductive age were separated from all other death 
forms. Section 2.3 of Chapter 2 describes in detail a 
multiple-step procedure of identifying maternity-related 
deaths from the list of deaths of women of reproductive
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age. To assign cause of maternal death, DSS not only 
uses information recorded on DSS death forms but finds 
ways to gather additional information on all deaths of 
women of reproductive age. A special questionnaire was 
designed and administered by a specially trained female 
interviewer in all deaths of women of reproductive age 
to obtain a detailed description of the conditions, 
events, and symptoms that preceded death (Fauveau et 
al., 1988:644; Fauveau, Wojtyniak et al. , 1991:7-8). The
female interviewer questioned either the Community 
Health Workers (CHWs) who had visited the deceased women 
regularly and knew them well or the deceased women's 
female relatives and also neighbours, if necessary.
The death forms and completed questionnaires were 
reviewed by an experienced public health physician who 
assigned a most likely cause of maternal death from the 
sequence and combinations of symptoms and events 
reported. For each death, only the primary cause was 
recorded (Fauveau et al. , 1988). The causes of death
were coded according to the International Classification 
of Diseases, Revision 9 (ICD-9), but some of the
categories were amalgamated to simplify the
presentation.
Since 1987, cause of death has been assigned by a male
medical assistant who has had three years of formal
medical training at a medical-assistant training
institution, and three years of practical experience in
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rural areas (Fauveau, Wojtyniak et al. , 1991:5). His
work is regularly supervised by an experienced public 
health physician. Cause of death is assigned as direct 
obstetric, indirect obstetric, and abortion related. In 
order to assign causes of death, DSS made use of 
information obtained from the continuous vital 
registration system as well as information collected by 
interviewing deceased women's female relatives and their 
neighbours. Cause of death assigned in this way in the 
DSS is believed to be reasonably accurate (Fauveau, 
Koenig et al., 1988). The distribution of maternal
deaths for which siblings were interviewed in the 
present study and whose cause was assigned in the DSS 
can be seen in Table 4.4 of Chapter 4.
6.4 Assignment of causes of maternal deaths in this 
study
As discussed in Chapter 4, of the 384 respondents of the 
maternal death group, 305 reported that they had a 
sister who died of maternity-related causes. With the 
aim of assigning a cause to each of these reported 
deaths, each of these 305 respondents was asked some 
specific symptoms-based questions. In addition, some 
open-ended questions were also included in the 
questionnaire to capture those narrative accounts of 
conditions and symptoms leading up to death which were 
likely to be missed by the specific symptoms-based 
questions. Inclusion of open-ended questions provided an
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opportunity for interviewers to check at the time of 
interview for the sequence and consistency of the 
reported symptoms; this consequently helped in assigning 
cause of death. Completed questionnaires were checked 
for errors, omissions or inconsistencies. The checked 
questionnaires were then given to the male health 
assistant who, since 1987, has been assigning DSS cause 
of death for all ages (See section 6.3).
A Matlab study (Fauveau, Wojtyniak et al. , 1991:11)
reported that inter-classifier variation arises in 
classifying causes of death in children. At whatever 
level, such a variation may also arise in the case of 
maternal deaths. To eliminate or minimize such a 
possibility to some extent, cause of death in this study 
was assigned by the same health assistant mentioned
above who has been in charge of reading DSS death forms 
and assigning causes of deaths. It was explained to him 
that one major purpose of the study was to compare the 
original DSS cause of death and the sisterhood method
survey cause of death. In the present study, the health
assistant assigned the cause of death on a case-by-case 
basis without looking back at the DSS cause of death. He 
did not have access to the original information in the 
DSS system. Whenever necessary, the health assistant
consulted with the public health physician (See section 
6.3) who supervises his DSS cause-of-death work.
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To facilitate comparison with the DSS cause, only the 
primary cause was assigned in each case, and causes of 
death were coded as direct obstetric, indirect obstetric 
and abortion-related using the same ICD-9 classification 
as was used in the DSS. The survey, however, does not 
use the same verbal autopsy tool as the DSS, because the 
verbal autopsy tool used by the DSS asks only a limited
number of symptoms-based questions such as "Do you
remember any abnormal sysmptoms or complaints in the
week(s) prior to death, related to pregnancy or any
other condition? (like abnormal bleeding, haemorrhage, 
fever, convulsions)' (Fauveau, Wojtyniak et al. , 1991). 
Such questions will gather reliable information on cause 
of death when the DSS interviews take place 
approximately six weeks after the death but were thought 
to be less likely to do so in the survey of this study 
where interviews took place many years after the death. 
For this, a questionnaire was developed for the survey 
which included many more symptoms-based questions than 
the DSS questionnaire with the aim of obtaining detailed 
information on the circumstances surrounding the death. 
The cause-of-death part of the questionnaire used in 
this study benefited from the experience of other 
researchers working in similar conditions and topics. 
The RAMOS questionnaire for maternal mortality used by 
the researchers in Family Health International, USA (for 
example, by Fortney, and Grubb) was of great help in 
designing the cause-of-death questionnaire.
177
When the fieldwork was half-way through in the first 
week of December 1991, a 10 per cent random sample of 
deaths for each of which a cause had been assigned by 
the health assistant was rediagnosed by the public 
health physician mentioned above, in order to assess the
reliability of the diagnoses made by the health
assistant. The physician agreed with the health
assistant diagnoses in 12 (86 per cent) of the 14 cases
examined and disagreed with one case. The remaining one 
case was reclassified in the same broad cause-of-death 
category.
The high reliability of diagnoses in this study may be 
due to the following three reasons. First, pregnancy- 
related deaths are easy to diagnose (Fortney et al. , 
1988:31); they were found to be one of the most stable 
categories when causes of death to married women of age 
15-49 years in Menoufia, Egypt, assigned by a physician 
were rediagnosed by a panel of physicians (Fortney et 
al. , 1986:135). Second, in the Matlab case, the health
assistant and the physician had been working together 
since 1987 to assign DSS cause of death, including 
maternal deaths. This may have helped to minimize the 
possibility of variable interpretation of similar 
information. Third, this estimate of reliability is 
based on a small number of deaths, only 14. It should be 
noted, however, that this high reliability suggests a 
strong possibility, but by no means a guarantee, that
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assignment of causes of death was accurate in this 
study.
In the present study a cause of death could not be 
assigned with reasonable confidence to 34 (11 per cent)
of the 305 maternal deaths for which information was 
collected on symptoms and conditions leading up to 
death. The inability to assign causes for these 34 
deaths resulted from lack of information, inconsistent 
and confusing symptoms, inadequate recall by 
respondents, and lay reporting of symptoms and events 
that preceded death. This lack of information was not 
influenced by the questionnaire used in this study but 
mainly due to the long interval of time between the 
death and the survey. This percentage of deaths for 
which cause could not be assigned is somewhat higher 
than results obtained in other studies (Fortney et al. , 
1986, 1988; Fauveau et al. , 1988). An explanation is
warranted for a number of aspects of the discrepancies 
between these studies and the present study in terms of 
data collection.
This study used a data collection procedure different 
from that employed in the other studies mentioned here 
in two aspects: first, sources of information obtained;
second, the time elapsed between the death and the 
survey. The study by Fauveau et al. (1988) used
information collected by the Matlab DSS and also by a 
specially trained female interviewer who interviewed
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family members, and in some cases neighbours of the 
deceased, approximately 4-6 weeks after the death. Cause
of death could not be assigned in 5 per cent of all
maternal deaths in this study. The Egyptian and 
Indonesian studies also used information obtained from 
multiple sources, that is, from the deceased's family
members and where possible from hospitals and physicians 
(Fortney et al. , 1988:22). In those studies, family
members were interviewed about 30 days after the death 
(Grubb et al. , 1988:386; Fortney et al. , 1986:134 )). In
the present study, information on cause of death was 
obtained by interviewing only one person for each 
maternal death, and interviews took place many years 
after the death, for example, 15 years for the deaths 
which occurred during 1976; this definitely has affected 
both the amount and the quality of information obtained. 
Table 6.1 presents the distribution of deaths with cause 
assigned by DSS for which a cause could not be assigned 
in the survey. Deaths are divided according to major 
causes of maternal deaths in the Matlab study area. 
Deaths due to infections during pregnancy and 
postpartum, postpartum tetanus, and other complications 
directly related to pregnancy and postpartum are grouped 
as "other direct obstetric deaths'; deaths due to 
respiratory tract complication, nutritional
complication, cardio-vascular complication, and other 
complications indirectly related to pregnancy and 
postpartum are grouped as "other indirect obstetric
deaths' in Table 6.1.
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Table 6.1 Number and percentage of DSS causes of death 
for which cause of death could not be 
assigned in the survey.
DSS cause 
of death
N %
Haemorrhage 4 11.8
Toxaemia or eclampsia 2 5.9
Other direct obstetrica 15 44.1
Gastro-intestinal complications 2 5.9
Accident 2 5.9
Other indirect obstetricb 5 14.7
Unspecified 4 11.8
Total 34 100.0
Note: aDeaths due to infections during pregnancy and 
postpartum, postpartum tetanus, and other 
complications directly related to pregnancy and 
postpartum.
bDeaths due to respiratory tract complication, 
nutritional complication, cardio-vascular 
complication, and other complications indirectly 
related to pregnancy and postpartum.
The comparison of percentages of causes of these 34 
deaths indicates that inconsistent and confusing 
symptoms, for which cause of death could not assigned in 
the present study, were reported more for the less 
specific aetiologies as other direct and indirect 
obstetric deaths than for maternal deaths related to 
haemorrhage, toxaemia or eclampsia, and obstructed 
labour. Four deaths which did not have a cause of death 
assigned by the DSS also did not have a cause of death 
assigned by the survey. One half of these 34 deaths 
occurred during 1976-80, 10-15 years before the survey;
41 per cent during 1981-85; and the remaining 9 per cent 
during 1986-90 (not shown in Table 6.1); this suggests
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that as the period between year of death and the survey 
date increases, there is an increase in inadequacy of 
recall of symptoms that preceded death by respondents of 
the sisterhood survey, as by respondents of other lay 
reporting methods.
One of the main objectives of this chapter is to explore 
whether causes of maternal death can be investigated 
using the sisterhood method. With this in mind, the 
survey cause of death is compared with the DSS cause of 
death in the next section.
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6.5 Rate of agreement between DSS cause of maternal 
death and survey cause of maternal death
Thirty-four deaths for which cause could not be assigned 
in the survey are excluded from analysis in this 
section; this left 271 deaths for each of which a cause 
was assigned by both the DSS and the survey. The 
percentage distribution of 271 deaths according to 
cause-of-death classification systems is presented in 
Table 6.2.
Table 6.2 Percentage distribution of maternal deaths 
according to cause-of-death classification 
systems.
Classification system
Cause-of-death category
DSS Survey
(N=271) (N=271)
Spontaneous abortion 5.2 7.7
Induced abortion 9.2 6.3
Haemorrhage 25.8 27.3
Toxaemia or eclampsia 15.5 14.8
Obstructed labour or
prolonged labour 7.7 7.4
Other direct obstetric deaths 15.9 14.8
Gastro-intestinal complications 8.5 11.4
Accidental death 5.9 7.4
Other indirect obstetric deaths 5.5 3.0
Total 100.0 100.0
The percentage distributions of death by cause assigned 
by the two systems seem to be remarkably similar. Are 
they statistically similar too? To answer this question, 
we examine fully the hypothesis of no difference in the 
distribution of cause of death as measured by the DSS
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and the survey. Using the DSS proportions as the 
expected distributions, the X2 goodness of fit statistic 
is 11.32 with df=8 suggesting that the distribution of 
survey cause of death is identical with the distribution 
of DSS cause of death. This does not mean, however, that 
differences at the individual level are not significant.
Even comparing the percentage distribution of cause of 
384 deaths assigned by the DSS with those of 305 deaths 
assigned by the survey, the distributions look similar 
except for the induced abortion and unknown causes 
(Table 6.3). This provides very strong evidence that the 
sisterhood method produces reasonable information on 
cause of maternal death except for induced abortion.
Table 6.3 Percentage distribution of maternal deaths 
according to cause-of-death classification 
systems.
Cause-of-death category
Classification system
DSS Survey
(N=384) (N=305)
Spontaneous abortion 4.4 6.9
Induced abortion 18.2 5.6
Haemorrhage 20.1 24.3
Toxaemia or eclampsia 
Obstructed labour or
12.8 13.1
prolonged labour 6.0 6.6
Other direct obstetric deaths 16.9 13.1
Gastro-intestinal complications 7.6 10.2
Accidental death 7.6 6.6
Other indirect obstetric deaths 5.5 2.6
Unknown 1.0 11.1
Total 100.0 100.0
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To see how the two systems vary in classifying cause of 
specific deaths, the rate of agreement between causes of 
death classified by the systems are presented in Table 
6.3. The rate of agreement of the survey cause with the 
DSS cause is the number of deaths in the same category 
in both systems divided by the number of deaths in the 
category in the DSS classification. This definition of 
rate of agreement was used by Grubb et al. (1988:386).
Table 6.4 Per cent agreement between causes of death 
for the DSS and the survey.
Cause-of-death 
category
Death Same cause 
of death
Agreement
(%)
Alla 271 222 81.9
Direct deathsb 176 152 86.4
Indirect deathsc 54 41 75.9
Abortiona 41 29 70.7
Note: aBased on the categories presented in Table 6.2.
blnclude haemorrhage, toxaemia or eclampsia, 
obstructed labour or prolonged labour, and other 
direct obstetric deaths.
clnclude gastro-intestinal, accidental, and other 
indirect obstetric deaths.
dlnclude induced and spontaneous abortion-related 
deaths.
As can be seen from Table 6.3, the rate of agreement 
between DSS cause and survey cause varies according to 
the type of calculation involved with it. Of the deaths 
for each of which a cause was assigned by both the DSS
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and the survey, the overall rate of agreement is 82 per 
cent when the calculation is based on the nine broad 
categories of DSS cause of death shown in Table 6.2.
The agreement, however, would be 7 9 per cent (not shown 
in Table 6.3), as given by the statistic Kappa, which 
measures the degree of agreement between the two 
classification systems after removing the number of 
cases that would be expected to agree by chance. The 
difference between these two measures of agreement is 
trivially small.
For the direct obstetric deaths as a group, the 
agreement (not based on Kappa) is 86 per cent, while it 
is around 7 6 per cent for indirect obstetric deaths and 
71 per cent for abortion-related deaths. The rates of 
agreement in this study are lower than the percentage 
agreement for deaths due to maternal causes, 94 per 
cent, that was found in an Egyptian study (Grubb et al., 
1988:386) which compared causes of death classified by 
two independent systems. This lower rate could be 
explained by the two factors, namely sources of 
information used and the time elapsed between the death 
and the survey, which have already been discussed in 
Section 6.4 of this Chapter.
A more detailed picture of the rate of agreement, based 
on the nine broad DSS cause categories, is presented in
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Table 6.5. The percentage of deaths for which causes are 
misclassified in the survey is also shown in this table.
Table 6.5 Distribution of DSS cause-of-death category 
classification by the survey cause-of-death 
category classification (N=271)
DSS Survey
Sp Ind Haem Tox OL OD GI Acc OIN Total 
death
Sp 75.0 - - - - - 12.5 12.5 16
Ind 32.0 68.0 - - - - - - 25
Haem - 91.4 - - 2.9 1.4 4.3 70
Tox - 2.4 88.1 - 4.8 4.8 - 42
OL - - - 95.2 4.8 - - 21
OD 2.3 - 16.3 4.7 - 72.1 4.7 - 43
GI - 4.3 - - 8.7 87.0 - 23
Acc - 6.3 - - - - 87.5 6.3 16
OIN - - 6.7 - 13.3 26.7 6.7 46.7 15
UK
Note: Sp 
Ind 
Haem 
Tox 
OL 
OD 
GI 
Acc 
OIN
Spontaneous abortion,
Induced abortion,
Haemorrhage,
Toxaemia,
Obstructed labour,
Other direct obstetric deaths, 
Gastro-intestinal,
Accidental,
Other indirect obstetric deaths.
Of the nine cause-of-death categories, the percentage 
agreement between the two classification systems is 
highest for deaths due to obstructed labour or prolonged
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labour, 95 per cent, followed by 91 per cent for 
haemorrhages and 88 per cent for toxaemia or eclampsia.
The main reason for this close agreement may be that 
these causes have very clear and specific symptoms, 
which make them relatively easy to recognize, remember, 
and report even for lay reporters. The other reason may 
be that the maternal mortality rate is quite high in 
Matlab, 550 per 100,000 live births during 1976-85 
(Koenig et al., 1988:72), and haemorrhage, toxaemia or
eclampsia and obstructed labour (along with abortion) 
are the major causes of maternal death (Fauveau et al. , 
1988:645-646). This has created a certain degree of 
awareness about the causes among the study population 
who become familiar with the symptoms of these deaths; 
this is reflected in the fact that excessive vaginal 
bleeding - haemorrhage - is reported by respondents of 
the study to be the most dangerous sign during pregnancy 
and postpartum, followed by unusual swelling of legs, 
arms, and face - signs of toxaemia or eclampsia (see 
section 4.2.3 of Chapter 4).
The survey agreed with the DSS classification in 12 of 
16 spontaneous abortion cases. Two of the DSS-classified 
spontaneous abortion deaths are classified by the survey
as accidental deaths. It is reported that DSS
classification of cause of death is likely to be
affected by the potential confusion between primary and 
secondary cause of death (Fauveau et al. , 1988:648). If
this is the case, it is then possible that causes of
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these two deaths have been improperly classified in the 
DSS.
Of the 25 deaths classified by DSS as due to induced 
abortion, the survey classified 17 deaths (68 per cent) 
in the same cause category. The remaining eight were 
reassigned as spontaneous abortion-related deaths. This 
misclassification may occur for two reasons: first, 
respondents may be unaware of the fact that the abortion 
that caused their sisters' death was induced; second, it 
may also be likely that respondents intentionally 
misclassified the known induced abortion as spontaneous 
abortion; this supports the view that identification of 
induced abortion depends to a great extent on the 
willingness of respondents to disclose that the abortion 
was induced (Barreto et al., 1992:163).
Abortion is virtually equated with infanticide in Nepal 
(Thapa et al. , 1992:317 ). My field observations suggest
the same is true in Bangladesh: if a pregnancy is
terminated by induction, it is felt to be the same as 
killing a baby before it is born, something to cause 
feelings of guilt for the mother concerned and fear of 
moral condemnation by the society. Induced abortion 
means "artificial termination of pregnancy' and it is 
the aborting woman who is directly responsible for an 
induced abortion; on the other hand, spontaneous 
abortion means "natural termination of pregnancy' and 
nobody is directly responsible or feels guilty about a
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spontaneous abortion. These may be the reasons for 
intentional misclassification of induced abortion as 
spontaneous abortion. This finding and the finding 
described in Chapter 4 clearly demonstrate that in areas 
similar to Matlab, a sisterhood survey, like other 
retrospective surveys, will provide seriously distorted 
estimates of induced abortion-related mortality mainly 
because of misreporting of induced abortion.
The percentage agreement between the two classification 
systems is 87 per cent for gastro-intestinal causes 
(which include deaths from diarrhoea, dysentery, peptic 
ulcer, and jaundice) and accidental causes (including 
deaths from suicide, violence, accident, injury, severe 
burns, and snakebite). Thirty-one of 43 (72 per cent) 
other direct obstetric deaths had the same assignment in 
both classification systems. The lowest degree of 
agreement between the two classification systems, 47 per 
cent, is found for other indirect obstetric deaths; this 
indicates that respondents are least likely to 
recognize, remember, and report the symptoms associated 
with these causes of death, presumably because they are 
less specific than those related to obstructed labour, 
haemorrhage, and toxaemia or eclampsia. Interestingly, 
no deaths are misclassified in the survey as deaths due 
to induced abortion or obstructed labour. Though in this 
study reporting on other indirect obstetric deaths and 
induced abortion-related deaths has been found to be 
more problematic than on any other causes, it was not
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the case in the Nicaraguan study which investigated 
causes of death in conjunction with the sisterhood 
method (W Graham, personal communication, 1993).
It is seen in this section that causes of some types of 
deaths are more correctly reported than others. Some 
reasons for this variation in reporting of cause of 
death can be found in the next section, which identifies 
some important determinants of accurate reporting of 
cause of maternal death.
6.6 Factors affecting accurate reporting of cause of 
maternal death
Of the 305 deaths for which information on cause of 
death was obtained in the survey, four deaths did not 
have a cause of death assigned by the DSS. The remaining 
301 deaths, for each of which a cause was assigned by 
the DSS, are included in the analysis in order to 
investigate the determinants of accurate reporting of 
cause of maternal death. The dependent variable is level 
of accuracy of reporting of cause of maternal death. 
This is dichotomized here: "accurate reporting' and
"inaccurate or incomplete reporting'. The "accurate 
reporting' category includes the deaths that have the 
same cause of death reported by both the DSS and the 
survey; the "inaccurate or incomplete reporting' 
category includes those deaths for which the cause of 
death assigned by the DSS was not the same as the cause
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of death assigned by the survey, and also the deaths for 
which cause of death could not be assigned in the survey 
owing to confused, inconsistent or incomplete reporting.
Reporting was usually incomplete for deaths which had 
occurred long in the past, when the respondent was in 
his or her childhood. Seventy four per cent of the 301 
deaths had causes correctly reported; this is different 
from the percentages of correct reporting of deaths 
presented in Table 6.3 which are based on 271 deaths for 
which a cause was assigned in both the DSS and the 
survey. The relationship between the accuracy of 
reporting of cause of maternal death and the variables 
examined is studied below first by bivariate analysis 
and then by multivariate analysis.
6.6.1 Bivariate analysis
Sex of respondents emerges as a significant predictor of 
accurate reporting of cause of maternal death. The 
percentage of accurate reporting of cause of maternal 
death was much higher for females (79, Table 6.5) than
for males (69), clearly indicating that female
respondents are more knowledgeable about the
circumstances of the death. When the relationship
between the accurate reporting of maternal death and sex 
of respondents was examined in Chapter 5, the reporting
was found to be somewhat more accurate for males than
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for females. The effect of respondent's sex becomes 
significant and shows a reverse pattern of relationship 
when cause of maternal death is considered, suggesting 
that for the deaths that are correctly reported, females 
are more likely to report cause of death correctly than 
males. This may be mainly because female respondents 
would often have assisted their sisters in the later 
stages of pregnancy, at the time of childbirth, or 
during the period immediately following delivery; such 
respondents would tend to be knowledgeable about the 
circumstances surrounding their sisters' death.
Reporting of cause of maternal death was accurate for 76 
per cent of ever-married respondents while it was 
accurate for only 64 per cent of never-married 
respondents. One reason for the lower percentage of 
accurate reporting by the never-married respondents is 
that this group is considerably younger on average. At 
the time of the survey, many of them were below 20 years 
of age, and thus were unlikely to know the events and 
conditions that preceded death, and report them in a way 
that could make it possible to assign a cause of death. 
Shyness on the part of never-married respondents in 
reporting to a stranger the signs and symptoms that 
preceded the death of their sister could be another 
possible reason. Shyness could have affected the clarity 
of reporting and consequently the assignment of cause of
death.
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Table 6.6 Reporting of cause of maternal deaths by some 
selected characteristics of respondents and 
of deceased
Variables
Accurate
reporting
Inaccurate
incomplete
reporting
or
P
N % N %
A. Characteristics of respondents
Sex
Male 112 69.1 50 30.9 LT>OV
Female 110 79.1 29 20.9
Marital status
Ever-married 194 75.5 63 24.5 NS
Never-married 28 63.6 16 36.4
Age (years)
<20 16 66.7 8 33.3
20-34 113 75.3 37 24.7 NS
35-49 74 73.3 27 26.7
50 + 19 73.1 7 26.9
Proximity of residence 
Same village 65 76.5 20 23.5 NS
Different village 157 72.7 59 27.3
Present at the death
Yes 91 83.5 18 16.5 A O H1
No 131 68.2 61 31.8
Religion
Hindu 35 89.7 4 10.3 < . 05
Muslim 187 71.4 75 28.6
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Continuation of Table 6.5 
Education
Some 92 82.1 20 17.9 A O I-1
None 130 68.8 59 31.2
Economic condition
High 57 89.1 7 10.9
Medium 125 79.1 33 20.9 <.001
Low 40 50.6 39 49.4
Area of residence
MCH-FP 92 74.2 32 25.8
Comparison 99 73.9 35 26.1 NS
Outside DSS 
B. Characteristics of
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deceased
72.1 12 27.9
Parity
0 74 75.5 24 24.5 NS
1+ 148 72.9 55 27.1
Causes of death
Spontaneous abortion 12 75.0 4 25.0
Induced abortion 17 68.0 8 32.0 NS
Direct deaths 152 77.2 45 22.8
Indirect deaths 41 65.1 22 34.9
Year of death
1986-90 65 85.5 11 14.5
1981-85 83 72.2 32 27.8 < . 05
1976-80 74 67.3 36 32.7
Note: NS = Not significant at 5% level on the basis of 
Chi-square
The information on proximity of residence, 
present at the death, education, and economic 
condition was collected in the survey. The 
remaining variables in this table are taken from 
the DSS.
As regards age of respondents, reporting was worst (67 
per cent, Table 6.5) for respondents below 20 years of 
age at the time of survey; it was best (75 per cent) for 
respondents who were in the age range 20-34 years. The 
relationship between residential proximity and accurate
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reporting of cause of death, though not statistically 
significant, is in the expected direction. Respondents 
living reasonably close reported a higher proportion of 
causes of death accurately than other respondents. 
Respondent's presence at death appears to have a very 
strong effect on reporting of cause of death. A 
significantly higher proportion of causes of death was 
accurately reported by respondents who were present at 
the death (84 per cent) than respondents who were not 
(68 per cent). Respondents who were present at the death 
saw how the sister died, and hence could relate the 
conditions and events of death in greater clarity and 
detail than respondents who were not present at the 
death.
The study results showed a clear difference between 
proportion of accurate reporting of cause of maternal 
death by respondent's religious affiliation. Hindus 
correctly reported a significantly higher proportion of 
causes of death than Muslims. However, this could be a 
spurious effect, a consequence of the fact that there 
was a considerably higher proportion of females among 
the Hindus (59 per cent) than among the Muslims (44 per 
cent, not shown in Table 6.5). The difference between 
proportion of accurate reporting of cause of death by 
educational status of respondents is also very clear. 
Cause of death was accurately reported by 82 per cent of 
respondents with some formal schooling. The 
corresponding figure for respondents without any formal
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schooling was 69 per cent. The difference was
statistically highly significant.
A very strong, positive relationship was found between 
reporting of cause of death and household economic 
condition. The higher the household economic condition, 
the better was the reporting of cause of death. 
Reporting was accurate for 89 per cent of respondents 
who belonged to the highest economic class. It dropped 
to 79 per cent for respondents of medium class and 
further to 51 per cent for respondents of the lowest 
economic class. Interviewers and educated respondents 
belong to almost the same social class meaning that 
educated respondents may talk to interviewers more 
freely than uneducated respondents. It could also be 
possible that respondents with some schooling found the 
questionnaire a little easier to understand than 
respondents without schooling. The same remark can also 
be true for socio-economic calss. Proportion of accurate 
reporting of cause of death did not differ by 
respondent's area of residence. Each group of MCH-FP, 
comparison and outside respondents correctly reported 
around 74 per cent of causes of death.
Parity of the deceased woman does not appear to make any 
significant difference in reporting cause of death. An 
only slightly higher proportion of causes of death to 
women of parity zero than parity one and above was 
accurately reported. Reporting was most accurate for
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direct obstetric deaths, 77 per cent, followed by 75 per 
cent for spontaneous abortion-related deaths. The 
percentage of accurate reporting dropped to 68 per cent 
for induced abortion-related deaths and to 65 per cent 
for indirect obstetric deaths. However, these 
differences were not statistically significant.
It is widely recognized that errors or biases arising 
from poor recall are inevitable in retrospective 
surveys. As Stanfield and Galazka (1984:656) have 
mentioned, "recall biases are inherent in any method 
depending on memory with its lapses and constraints'. 
Evidence of recall bias is obtained in the present study 
from the percentage of accurate reporting of cause of 
death for three five-year periods that are presented in 
Table 6.5. A much lower percentage of causes of death 
was accurately reported for deaths which occurred 
between 10 and 15 years before the survey than for 
deaths that occurred five years before the survey. With 
the passage of time respondents forget some of the 
details of the sequence of events that are necessary for 
assessing the cause of death. This affects the clarity 
as well as the quality of answers.
6.6.2 Multivariate analysis
In the bivariate analysis, the relationship between a 
number of independent variables and reporting of cause
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of maternal death was examined. As the independent 
variables may be related to each other, the independent 
effect of a given variable on reporting of cause of 
death cannot be assessed unless the effects of other 
variables are controlled for. The logistic regression 
technique provides a means of examining the independent 
effect of each variable, after controlling the effect of 
all others. This multivariate approach allows some 
important determinants of reporting of cause of death to 
be identified, at least in terms of the variables which 
are available for analysis. The model here was selected 
in the same way as in Chapter 5. Results of the 
multivariate analysis are presented in Table 6.6 and are 
discussed using odds ratios.
The effect of respondent's education is quite 
interesting in that this variable shows a significant 
impact in the bivariate analysis, but loses its 
significance when other variables are taken into account 
in multivariate analysis. All the possible two-way 
interactions between the predictors included in the 
final model were tested. Only the interaction between 
respondent's sex and marital status was found to be 
significant. To identify the nature of this interaction 
effect, these two variables are presented as a joint 
variable with four categories. The comparison of the 
resulting odds ratios suggests that married females are 
the best respondents for reporting cause of death. The
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odds for these respondents are ten times (1/0.10, see 
Table 6.6) higher than for never-married females.
Household economic condition, measured by the ownership 
of specific items by any member of the household, has a 
significant impact on reporting of cause of death even 
when the effects of other variables are controlled for. 
The quantitative impact of this variable is large. The 
odds for respondents of the highest economic class are 
four times (1/0.24) higher than for respondents of the 
medium class, and 14 times (1/0.07) higher than for 
respondents of the lowest class.
As expected, respondents who were present at the time 
their sister died are more likely to report cause of 
death accurately than respondents who were not present 
at the death. Hindus, as a group, are also more likely 
to report cause of death accurately than Muslims. As in 
Chapter 5, four dummy variables for cause-of-death 
categories, direct, indirect, induced abortion, and 
spontaneous abortion, were created and included in the 
analysis.
Of the four dummy variables, only the variable for 
direct obstetric deaths was found to be significant; the 
odds for these deaths are twice as high as for other 
deaths. Year of death stands out as a significant 
predictor of reporting of cause of death even after the
effects of other variables are controlled for. The odds
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for deaths that occurred between 10 and 15 years before 
the survey are three times (1/0.33, see table 6.6) lower 
than for deaths which occurred five years before the 
survey.
Table 6.7 Logistic regression coefficients and odds
ratios to predict the probability of accurate 
reporting of causes of maternal deaths.
Variable Coefficient Standard
error
t
values
Odds
ratios
Constant 7.00
Respondent's marital status
1.05
and sex
Married female 0 - - 1.00
Married male -1.25 0.37 -3.38 0.29
Never-married male -1.53 0.64 -2.39 0.22
Never-married female -2.34 0.62 -3.77 0.10
Economic condition
High 0 - - 1.00
Medium -1.41 0.54 -2.61 0.24
Low -2.67 0.56 -4.77 0.07
Present at the death
Yes 0 - - 1.00
No -1.10 0.38 -2.89 0.33
Religion
Hindu 0 - - 1.00
Muslim -1.43 0.62 -2.31 0.24
Direct obstetric deaths
Yes 0 - - 1.00
No -0.72 0.33 -2.18 0.49
Year of death
1986-90 0 - - 1.00
1981-85 -1.12 0.45 -2.49 0.33
1976-80 -1.11 0.46 -2.41 0.33
Note: Goodness of fit, deviance = 250.64 , df = 290 .
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6.7 Extension of the method beyond investigating cause 
of death
Policy options to design or evaluate intervention 
program are dependent on accurate data. An effective 
maternity-care program can only be developed if the 
details of maternal mortality including its levels, 
causes and correlated are accurately known. Information 
on level of maternal mortality indicates the seriousness 
of the problem, whereas information on causes of death, 
timing of death, place of death and of delivery 
indicates the nature of the problem. Policy makers or 
health-care providers must know all this information to 
identify the potentials for improvement of the
conditions in the context of the community or country.
So far we have discussed the performance of the 
sisterhood method in reporting maternal death and its 
causes in the Matlab region. To help policy makers with 
designing intervention program it is also important to 
know what other types of data can be collected by the 
method. In view of this, a few specific issues related 
to maternal deaths are discussed below.
To test the possibility of an extension of the
sisterhood method beyond maternal death and its cause, 
each sibling reporting a maternal death was asked some 
additional questions only about the dead sister. These 
include: antenatal care, timing of death relating to
pregnancy or delivery, gestational age of the pregnancy
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in which they died; and place of delivery, and of death. 
When respondents were asked in the pretest to report 
about the antenatal care which their sister received 
during the pregnancy in which she died, they provided 
very little or no information on this issue. It may be 
because only a very few women received antenatal care; 
the women themselves could have remembered but their 
siblings would often not have been aware of it. Where a 
substantial proportion of pregnant women receive 
antenatal care it is more likely that their siblings 
will know about it. This point calls for further 
research to explore the prospects of the sisterhood 
method in investigating questions on antenatal care.
Maternal deaths by timing of death and gestational age 
as reported in the survey are presented in Table 6.7. 
Twenty one per cent of the maternal deaths were reported 
to occur during pregnancy, 13 per cent during delivery, 
another 13 per cent following abortions, and the 
remaining 53 per cent during the postpartum period. This 
result is consistent with the DSS information that 17 
per cent of the 387 maternal deaths that occurred during
1976-85 in the Matlab DSS area occurred during
pregnancy, 15 per cent during delivery, 18 per cent
after abortion, and the remaining 50 per cent in the
postpartum period (Koenig et al. , 1988:73) This
indicates that the sisterhood method can be used to
provide a reasonably good indication of timing of death 
relating to pregnancy or delivery.
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Table 6.8 Number and percentage distribution of 
maternal deaths by timing of death and 
gestational period (months)
Timing of death Number Percent
During pregnancy 65 21.3
Gestational period
3 3 4.6
4 6 9.2
5 9 13.8
6 6 9.2
7 7 10.8
8 15 23.1
9 15 23.1
10 2 3.1
Do not know 2 3.1
During delivery 40 13.1
Gestational period
8 3 7.5
9 24 60.0
10 11 27.5
Do not know 2 5.0
Died post-abortion 39 12.8
Gestational period
3 8 20.5
4 22 56.4
5 9 23.1
During postpartum 161 52.8
Gestational period
8 14 8.7
9 47 29.2
10 98 60.9
Do not know 2 1.2
Note: Information on timing of maternal deaths and
gestational period was collected in the survey.
No maternal deaths were reported to occur during the 
first two months of pregnancy (Table 6.7); this may be 
due to lack of awareness by respondents of the 
deceased's pregnancy, supporting the argument that 
deaths occurring early in pregnancy may be missed in the 
verbal autopsy approach as in other methods of data 
collection (Kane et al., 1992:48; Boerma and Mati,
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1989:248). Quite often a woman does not know the date of 
her last menstrual period (Gray, n.d.); and thus she may 
not be aware of her pregnancy, especially during its 
early stage, or may not mention that she is pregnant 
(Filippi et al., 1991) because she feels that drawing 
attention to her condition is tempting fate, and that 
something could go wrong with her pregnancy. For these 
reasons, information on gestational age reported even by 
pregnant women themselves may be problematic. A 
fortiori, information reported by deceased women's 
siblings in this study is also likely to be problematic 
and thus has to be interpreted prudently.
In this study, about 94 per cent of the women who died 
gave birth at home, and the rest in hospital (Table 
6.8). The great majority of maternal deaths (88 per 
cent) occurred in village homes with no access to modern 
medical services; only a small proportion of the deaths 
(10 per cent) occurred in hospital, and 2 per cent of 
women died on the way to a hospital or health centre 
(Table 6.8). Survey information on place of death is not 
directly comparable with the DSS information; thus, it 
is not possible to comment with certainty about the 
reliability of the survey information. But information 
on place of delivery is very consistent with the finding 
that in Matlab over 95 per cent of all deliveries took 
place at home (Fauveau et al. , 1988:649); this suggests 
that information on place of delivery can be obtained by
the sisterhood method.
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Table 6.9 Number and percentage distribution of
maternal deaths by place of delivery and 
death
Variable Number Percent
Place of delivery
Parents' house 61 30.3
Husband's house 129 64.2
Hospital 11 5.5
Totals 201 100.0
Place of death
Parents' house 70 23.0
Husband's house 190 65.2
Hospital/health centre 30 9.8
On the way to
hospital/health centre 6 2.0
Total 305 100.0
Note: aExcludes 65 deaths that occurred during pregnancy 
and 39 deaths that occurred after abortion.
Information on place of delivery and of death was 
collected in the survey.
6.8 Summary
Comparing the original DSS cause of maternal death with 
the sisterhood survey cause of death this study found 
that a cause of death could not be assigned with 
reasonable confidence to 34 (11 per cent) of the 305 
maternal deaths for which information on symptoms and 
conditions leading up to death was collected. Lack of 
information, inconsistent and confusing symptoms, and 
inadequate recall by respondents were mainly responsible
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for this. More than 90 per cent of these deaths occurred 
long in the past, for example, 10-15 years before the 
survey, supporting the widely recognized view that the 
longer the interval between the time of an event and the 
survey, the larger the recall errors in reporting the 
event.
Recollection of symptoms and events that preceded death 
was remarkably good in the survey. The agreement between 
the DSS cause and the survey cause was substantially 
higher for some particular types of death; for example, 
it was as high as 95 per cent for deaths due to 
obstructed labour or prolonged labour, 91 per cent for 
deaths due to haemorrhage, and 88 per cent for toxaemia 
or eclampsia. These causes of death have very distinct 
syndromes and their circumstances are easy to determine; 
most of the respondents had no problems describing the
event. The survey cause agreed with the original DSS
classification in only 47 per cent of the cases for
those deaths categorized in this chapter as other
indirect obstetric deaths; and the survey misclassified 
a substantial proportion (32 per cent) of induced 
abortion-related deaths as deaths due to spontaneous 
abortion. In other words, reporting on other indirect 
obstetric deaths and induced abortion-related deaths has 
been found to be more problematic than on any other
causes.
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The analysis, however, demonstrates that the 
distribution of survey cause-of-death is identical with 
the distribution of DSS cause-of-death. This suggests 
that in settings such as rural Bangladesh the sisterhood 
method can be used to provide an indication of an 
overall distribution of causes of maternal deaths. The 
method, as the analysis shows, will have mixed results 
in doing this. Its performance will be better for 
obstructed labour, haemorrhages, eclampsia or toxaemia, 
and gastro-intestinal related deaths than for other 
deaths.
The bivariate analysis provides clear evidence that, at 
least in the Matlab region of Bangladesh, female 
respondents are more knowledgeable about the
circumstances surrounding a sister's death than male 
respondents. A respondent's marital status, age,
residential proximity, and area of residence are not 
significantly related to accurate reporting of cause of 
death. A respondent's sex, religion, household economic 
condition, and presence at death each has a significant 
impact on reporting of cause of death. Some causes of 
death are more likely than others to be reported 
accurately in sisterhood surveys. For example, when the 
effects of all other variables are controlled for, the 
odds for direct obstetric deaths are twice as high as
for other causes of death.
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Looking at the possibility of an extension of the method 
beyond investigating cause of death, this chapter 
concludes that data on gestational age collected in 
sisterhood surveys can be problematic. Information on 
timing of death relating to pregnancy or delivery, and 
place of delivery can be obtained by the method. These 
various findings and those of earlier chapters have 
important policy implications, which are discussed in 
Chapter 7.
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CHAPTER 7 
CONCLUSION
It is not easy to isolate general conclusions from the 
disparate mass of evidence and findings presented in the 
foregoing chapters. Before this is attempted, an 
overview of the methodological approach used in this 
research is presented. The main findings of the study 
with reference to aims and objectives set out in Chapter 
1 are then summarized. The chapter concludes with a 
discussion of implications of the findings and offers 
some recommendations for future sisterhood surveys.
7.1 Overview of the methodological approach
Much of the thesis is about ways to improve the 
sisterhood method, an indirect method for providing 
community-based estimates of the level of maternal 
mortality. For this, this research used a data 
collection procedure which is different from the usual. 
The most common practice in demographic and public 
health related research is to select a random sample of 
an appropriate size from a target population and then 
ask each individual in the sample to report about the 
event of interest. The event of interest in the present 
study is maternal death which, in all settings is a rare
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event. As was mentioned in Chapter 1, field experiences 
of the sisterhood method suggest that quite a large 
number of individuals need to be interviewed to locate 
sufficient maternal deaths to obtain a stable estimate 
of maternal mortality (Sommerfelt et al., 1991:81).
Because of the time and money constraints, the common, 
straightforward approach was not applied in the present 
study. Instead, an alternative approach was sought to 
collect information required for the study. For this, 
two main issues were considered: first, how the survey
could make best use of the deaths already identified as 
maternal deaths in the DSS; and second, how the vital 
registration system in the DSS area and its unique 
numbering system for every individual could be used in 
designing the survey to save time and money but fulfil 
the purposes of the study. After these considerations it 
was decided not to estimate the level of maternal 
mortality through the sisterhood method and then compare 
the level obtained from the DSS, as an objective of the 
study. The objectives adopted can be seen in Section 1.5 
of Chapter 1.
After setting the objectives, the study first noted the 
deaths already identified as maternal deaths by the DSS. 
Then using the vital registration system in the DSS 
area, its numbering system and the infrastructure, a 
list was prepared of deceased women's surviving brothers 
and sisters, aged 15 years and over, born to the same
211
mother. Finally, one brother or sister of each of the 
deceased womenl was interviewed and asked the four basic 
questions of the sisterhood method to find out whether 
he or she had a sister whose death was due to pregnancy 
or childbirth, or in the 90 days after childbirth. The 
major advantage of collecting data in this way was that 
it refined understanding of the extent to which maternal 
mortality can be correctly reported, underreported, and 
misreported in sisterhood surveys. This will have direct 
impacts on assessments of life-time risk and on 
improving the sisterhood estimator of maternal 
mortality.
The empirical research undertaken for this study 
provides a unique opportunity to identify the main 
factors related to respondents and deceased women which 
are responsible for this distribution of correct 
reporting, underreporting and misreporting. On the basis 
of these factors some recommendations are made for 
future sisterhood surveys.
7.2 Overview of major findings 
7.2.1 First obj ective
The thesis set five objectives of which the first was to 
find what percentage and what types of all known
lln a normal sisterhood approach, selection of a unique 
sibling not only is impossible but would bias the estimate.
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maternal deaths which occurred in the Matlab DSS area 
during 1976-90 could be identified by the sisterhood 
method. Overall, 305 (79 per cent) of the 384 
respondents in the maternal death group correctly 
reported that they had a sister who died of pregnancy or 
childbirth (See Chapter 4). There were substantial 
differences among the reported percentages by cause of 
death and also by marital status of deceased women. For 
all women, reporting was as high as 94 per cent for 
spontaneous abortion, and 92 per cent for direct deaths 
whereas it was very poor, only 3 6 per cent, for induced 
abortion. The greatest improvement effected by 
restricting reporting to cases of death of ever-married 
women was observed in the reporting of induced abortion- 
related deaths; there was a smaller but distinct 
improvement for indirect obstetric deaths. For 
spontaneous abortion and direct obstetric deaths, 
however, reporting remained at the same level as it was 
for all women.
Reporting was extremely poor for deaths to never-married 
women. Only two of the 30 deaths to never-married women 
and none of the 22 induced abortion-related deaths to 
these women were reported by siblings of the deceased. 
The societal and cultural factors which lay behind this 
result were discussed at length in section 4.6 of 
Chapter 4.
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Misinformation from respondents can take two forms. The 
first is termed "underreporting', where respondents 
reported that they did not know whether their sister 
died from maternity-related causes or some other cause. 
The second form is "misreporting', where maternal deaths 
are reported as being due to other causes. In the
survey, underreporting of maternal deaths was 4 per 
cent. Respondents who underreported maternal deaths 
were, on average, below eight years at the time of their 
sister's death, which suggests that underreporting was 
related to respondents' ignorance of their sisters' 
pregnancy status. The interval of time between the death 
and the survey could be another reason for this
underreporting.
Sixteen per cent of maternal deaths were misreported in 
this study. The problems of misreporting are quite 
different from the problems of underreporting: they do
not seem to be related to respondents' ignorance of the 
pregnancy status but are related to certain types of 
maternal deaths that are more likely than others to be 
misreported. The problems of misreporting are inherent 
in the very nature of the respondents, and the social 
and cultural context within which they live. There is 
not much hope of improving reporting of such maternal
deaths in any cross-sectional survey where information 
is collected from only one informant. However, there are 
mechanisms for positive biases within the method which 
may eventually compensate for the negative ones linked
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to the misreporting of deaths. Examples include the time 
location of the estimate and the operational definition 
of maternal mortality used by the sisterhood method, 
which includes fortuitous deaths.
7.2.2 Second objective
Once the first research question is answered, an 
immediate question that leaps to mind is: can the 
reporting of maternal deaths be improved in future 
sisterhood surveys? The answer to this may be found in 
the analysis related to the second research objective of 
the present study: namely to identify some important 
determinants of accurate reporting of maternal death.
In the process of identifying factors affecting accurate 
reporting of maternal death, bivariate analysis shows a 
highly significant relationship between reporting of 
death and each of the following variables related to 
respondents: age, marital status, education, and 
household economic condition (See Chapter 5). Among the 
variables related to the deceased women rather than the 
respondent, only marital status, parity and cause of 
death were significantly related to correct reporting. 
The variables sex, residential proximity, presence at 
death, area of residence, religion of respondent, and 
year of death had no significant effect. Most of these 
findings are as expected.
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One relationship, however, appears to contradict the 
usual expectation and conventional wisdom and deserves 
special attention; this is the negative association 
between residential proximity and correct reporting of 
death. This result is unexpected in that a respondent 
who lives reasonably close to a sister would tend to be 
more knowledgeable and able to provide more accurate 
information about the death than a respondent who does 
not. While the relationship found was actually negative, 
when the analysis was restricted to deaths of ever- 
married women, the relationship was positive and hence 
in accordance with expectation. This is an interesting 
finding which suggests that knowledge about deaths to 
never-married women cannot necessarily cross a cultural 
barrier which encourages concealment of such deaths.
Some changes were observed in the relationships of these 
variables with the reporting of death when they were 
used in multivariate analysis. For example, when the 
effects of all other variables are statistically 
controlled, respondent's household economic condition 
loses its statistical significance, whereas the effect 
of year of death becomes significant.
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7.2.3 Third objective
This objective is concerned with the possibilities for 
extending the sisterhood method. The extensions explored 
were particularly related to causes of maternal death. 
Information on symptoms and signs leading up to death 
was collected for the 305 deaths which were correctly 
reported as maternal deaths. A cause of death could not 
be assigned to 34 (11 per cent) of these 305 deaths 
(Table 6.1). Using the DSS cause-of-death data as 
standard the study has shown that the distribution of 
survey causes of death does not differ significantly 
from the distribution of DSS causes of death.
On the basis of this result, it can be concluded that in 
settings such as Matlab the sisterhood method can be 
used to provide an indication of an overall distribution 
of causes of maternal deaths possibly no worse than that 
provided by more direct methods. In general, the 
performance of the method in investigating causes of 
death, as suggested by the close agreement between the 
survey cause and the original DSS cause, would be better 
for deaths due to obstructed labour or prolonged labour, 
haemorrhage, and toxaemia or eclampsia than for deaths 
due to other causes. This is because these causes have 
very specific, clear symptoms which are easy to recall 
and report, even for lay reporters.
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It is worth noting here that the performance of the
verbal autopsy tool developed for this study was
satisfactory and can be reused in Matlab without any
change.
Chapter 6 also contributed to the achievement of the 
third objective by identifying some important
determinants of accurate reporting of causes of death. 
Of the variables which were available for analysis, 
respondent's economic condition, the combination of 
respondent's marital status and sex, presence at death, 
and religion, and direct obstetric deaths and year of 
death were significantly related to accurate reporting 
of death. The effect of education was significant in 
bivariate analysis but its significance was diluted in 
multivariate analysis presumably because it was
correlated with other explanatory variables which have 
an effect.
As was discussed in Chapter 6, in areas similar to 
Matlab where the overall level of antenatal care is very 
low, the sisterhood approach cannot be used for 
gathering information on antenatal care. Information on 
gestational age collected by the method may be of 
doubtful value. The method, however, will provide a 
reasonably good indication of timing of deaths relating 
to pregnancy and delivery and of the place of death. I 
cannot comment with certainty on the reliability of
place-of-death data because survey data on 
death were not directly comparable with the 
Further studies are needed to ascertain this.
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place of 
DSS data.
7.2.4 Fourth obj ective
This objective was to examine whether respondents of 
both sexes can be included in the sisterhood surveys2 . 
Because of the conservative cultural context of the 
study area it may seem more feasible and appropriate to 
ask females than males about pregnancy-related deaths 
among their sisters. In Bangladesh, sisters are very 
likely to assist each other in the later stages of 
pregnancy, during delivery, and in the period 
immediately after the delivery. Their direct observation 
of conditions, events, and symptoms that preceded death 
would thus be expected to positively influence the 
reporting of both the incidence and cause of maternal 
death.
In contrast, in Matlab, as in other parts of Bangladesh, 
males are not allowed to attend a delivery, either at 
home or in hospital. Hence they have no chance to 
directly observe the circumstances surrounding the
2No specific analysis was done for the fourth and fifth 
(See section 7.2.5) objectives, but the conclusions 
summarized here become clear, inferentially, from the 
discussions of the results presented in chapters 5 and 
6 .
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death, but can only hear from those who attended the 
deceased at the delivery or immediately after.
In such a situation respondents of both sexes may be 
equally knowledgeable about the incidence of maternal 
deaths among their sisters but females will be able to 
give a better, clearer description of symptoms and signs 
that led to their sisters' death. This theoretical 
proposition is supported by the results of the present 
study. Deaths were accurately reported by 83 per cent of 
males compared to 77 per cent of females (Table 4.13, 
Chapter 5); the difference was statistically 
insignificant. Although the variable "sex of respondent' 
fails to show any statistically significant effect on 
reporting of maternal deaths, the pattern of the
association clearly bears important policy implications 
for future surveys in terms of sample sizes as well as 
logistics of data collection.
As was shown in Chapter 6, when the relationship between 
accurate reporting of causes of maternal deaths and sex 
of respondent is considered, the reporting is found to 
be significantly more accurate for females than for 
males. This suggests that female respondents know more 
about the details surrounding their sisters' death. 
However, all females are not equally knowledgeable;
married females are better-informed than never-married 
females. The odds for married females are ten times
higher than for never-married females (Table 6.6,
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Chapter 6), perhaps because married females have a 
better understanding of childbearing matters.
7.2.5 Fifth objective
The fifth research objective was to find whether there 
is a significant time-related recall bias in reporting 
incidence of maternal deaths and the circumstances that 
caused deaths. It seems reasonable that a maternal death 
in the prime of a woman's life would be an event 
remembered for many years by her close relatives. But 
information collected by interviewing surviving siblings 
may nevertheless be faulty, especially with reference to 
deaths which occurred in the distant past. Clear 
evidence of a time effect in the omission or 
underreporting of deaths was obtained in the present 
study. The most recent deaths were reported more than 
deaths that occurred long before the survey date (Table 
5.1, Chapter 5). This also holds true for the reporting 
of causes of deaths. Deaths that occurred five years 
before the survey were more likely to have their causes 
reported correctly than deaths that occurred 10-15 years 
before the survey (Table 6.6, Chapter 6).
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7.3 Limitations of the study
The study has two major limitations. First, the study 
design used here cannot be replicated under other field 
conditions in developing countries unless there is a 
surveillance system, which, like the Matlab DSS, covers 
a substantial population, keeps fairly precise records 
of all kinds of maternal deaths, and has a unique 
numbering system enabling the researcher to link the 
individual siblings with their sisters who may have died 
from maternity-related causes.
Second, the way the present study was conducted allowed 
the researcher to evaluate the sisterhood method only as 
a tool of data collection, not as an estimation 
technique. That is why the results obtained here cannot 
be compared with those of sisterhood surveys conducted 
elsewhere.
Neither of these limitations diminishes the importance 
of the finding that the sisterhood method, in the Matlab 
setting, produces a negative bias in estimates of 
maternal mortality. Similar biases, albeit of different 
degrees, will thus be generated whenever the method is 
applied in comparable areas.
Some other points related to data quality must be 
mentioned here. The quality of responses in this study 
is likely to be positively influenced by the extent of
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respondents' knowledge that all deaths to women of 
reproductive ages are recorded in the DSS office, and if 
necessary, information obtained from them can be 
verified with the DSS record. In this way and in many 
other ways, as sisterhood respondents, Matlab people may 
be different from people in other rural areas of 
Bangladesh, and also in other developing countries. An 
almost 30-year exposure to DSS workers and different 
types of interviewers, investigators, and foreigners who 
have been collecting data over the years for various 
research projects may have helped most of the Matlab 
people to become free with strangers.
Frequent visits to the households by DSS workers and
their enquiry about deaths and the circumstances that
caused deaths may have created a certain degree of
awareness, particularly about death- related matters and
may have reminded the respondents about some deaths and 
their likely causes. The quality of responses in this 
study is also likely to be positively affected by this
exposure. Because of all these factors, if the
sisterhood method is applied in another area of
Bangladesh or in other developing countries, it may not 
yield the same results as in this study.
7.4 Implications and recommendations for future surveys
This study identified a number of variables showing 
important relationships with correct reporting of
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maternal deaths, some of which deserve special 
attention. In Matlab, induced abortion has a large 
negative impact on reporting of maternal deaths. So too 
have indirect obstetric deaths. But these deaths should 
not be excluded from the estimation procedures because 
in almost all developing countries many deaths occur 
from these causes, and their exclusion will result in a 
severe underestimation of the real mortality in the 
country.
There are impractical implications of the study. For 
instance, respondents with some formal schooling have 
the potential for tripling the reporting percentage of 
maternal deaths compared with what can be expected if 
they have no such formal education, suggesting that 
educational development may thus disguise actual
improvement in maternal mortality, by lessening
underreporting. No policy or practical implications can 
be drawn from this finding. Its importance lies 
primarily in the area of planning of social development 
of the country. Moreover, when the developing countries 
can rely on such "development variables' , there is not 
much point in developing for them an indirect method, 
like the sisterhood method, for measuring maternal 
mortality. With the process of social development they 
perhaps can design and operate vital registration 
systems which will enable them to measure maternal 
mortality directly. However, there are other findings on
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the basis of which recommendations can be offered for 
future surveys.
The marital status of the deceased women, their year of 
death, and the combination of respondent's marital 
status and presence at death each has a massive, 
separable, significant impact on reporting of maternal 
death, as shown in Chapter 5. Using these variables it 
is possible to identify a "good reporting' category for 
which reporting was the best. In the present context, 
when analysis was restricted to deaths of ever-married 
women and to the particular category of respondents who 
were ever-married or present at death and reporting 
deaths in the past five years, reporting was found to be 
correct for 96 per cent of deaths (not shown in Table 
5.1). Restriction of analysis to deaths which occurred 
in the five years before the survey and to respondents 
who were ever-married or present at the death minimizes 
the problems of the effects of respondents' young age 
and memory lapse, the two main reasons for 
underreporting maternal deaths in this study. On the 
other hand, restriction of deaths to ever-married women 
only minimizes misreporting.
In practical considerations, the most sensible and easy- 
to-follow restriction would be to restrict questions to 
deaths of ever-married women. This restriction can be 
made at the design and pilot stages of a sisterhood 
method application, and would minimize the misreporting
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of maternal deaths in countries where it is sensitive to 
ask questions about pregnancy-related deaths of never- 
married women. If such sensitivity exists, as the 
results of the present study show, most of such deaths 
will be deliberately misreported as non-maternal deaths. 
This suggests that in areas with cultural backgrounds 
similar to Matlab, it will not be easy to improve 
reporting of pregnancy-related deaths to never-married 
women.
It may not be, however, entirely impossible to improve 
such reporting as is evident from one of the case 
studies of abortion-related deaths presented in Chapter 
4, relating that a 14-year-old unmarried sister of a 
respondent died because of excessive vaginal bleeding 
when she was menstruating and fishing. This particular 
attempt of the respondent to describe the reasons for 
her sister's death is clearly indicative of the fact 
that the sister died of complications resulting from 
abortion. This throws some light on the way in which 
improvement can possibly be made.
As this study shows, direct questions, such as "Did any 
of your sisters die due to pregnancy or childbirth, or 
in the 90 days after childbirth?', which was asked in 
this study, certainly will not offer any solution to 
this problem. Rather the solution, if there is any, lies 
in finding a way of asking questions which will generate 
better responses than direct questions. In this process,
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an attempt can be made to find whether asking 
respondents for a general description of how their 
sister died will elicit more information on abortion- 
related deaths than direct questions. It is reported in 
a Ghanaian study that "when questions about abortion are 
introduced in an apparently non-threatening manner, 
survey respondents will be forthcoming in their answers' 
(Huntington et al., 1993:123), but it is doubtful 
whether the large number of abortion deaths which were 
misreported in my own study can be substantially reduced 
through changing the way of asking questions. In 
societies like Matlab, where abortion is extremely
personal and secret, the sociocultural context is
definitely much more influential than the method of
asking questions in collecting reliable data on
abortion However, there is an unequivocal need for
further research into ways of asking questions about the 
pregnancy status of sisters who have died, and in 
incorporating such questions into the sisterhood method.
The finding that males reported a higher percentage of 
deaths correctly than females provides justification for 
including respondents of both sexes in sisterhood 
surveys. Another justification for including male 
respondents is that if a survey includes only female 
respondents, then deaths to women either with adult 
surviving sisters who live outside the survey area or 
having no adult surviving sisters at all will go 
completely unreported, which would appear to bias the
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maternal mortality estimate downward. Hence this study 
recommends that both male and female respondents should 
be included in future sisterhood surveys. This will make 
the field operations simple and efficient by reducing 
the number of households that need to be visited in 
order to obtain information on a large number of women 
who reached reproductive age.
It should be noted that the possible restrictions 
canvassed in the above paragraphs are restrictions of 
the categories of maternal deaths considered, and in no 
way restrict the categories of respondents directly. To 
impose restrictions on categories of respondents could 
disturb the theoretical validity of the method (Trussell 
and Rodriguez, 1990) and this would be highly
undesirable. In fact, the results of this study suggest 
that restrictions on category of maternal death remove 
problems associated with type of respondents almost 
entirely.
7.5 Concluding remarks
It is obvious that the sisterhood estimate of maternal 
mortality must contain a negative bias because it is 
based on retrospective reports of relatively rare events 
spread over a long period of time. The analysis 
undertaken in the present study demonstrates that the 
size of the negative bias is considerable. The analysis
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also shows that the real problem in most of this 
negative bias is not with the method but with the socio­
cultural background of respondents, which encourages 
them to hide information on pregnancy-related deaths to 
never-married women. In countries with cultural 
backgrounds similar to Bangladesh, not much can be done 
to improve reporting of such deaths except to collect 
information from more than one source, which is outside 
the scope of the method.
Vital registration rarely exists in developing 
countries, and where it does exist, it is in most cases 
seriously incomplete. There is no real hope that most 
developing countries, whose economies are already 
burdened for many reasons, will, in the near future, be 
able to afford the cost of maintaining and operating 
vital registration systems. But they cannot afford not 
to have at least a crude estimate of maternal mortality. 
High maternal mortality is both a tragedy in itself and 
a situation with grave social and demographic 
consequences. One shocking example of such consequences 
is that, of the babies born to mothers who died from 
maternity-related causes during 1968-70 in Matlab, 
Bangladesh, 88 per cent died within two months of their 
mother's death and less than five per cent survived to 
the age of one year (Chen et al., 1974: 337).
Researchers and health professionals who view maternal 
mortality as a serious public health problem and wish to
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explore policy measures to address it require reliable 
data to educate and convince policymakers of the 
magnitude, significance and the social and economic 
implications of the problem. In the absence of vital 
registration, developing countries have to rely on 
alternative approaches to establish the magnitude of 
maternal mortality in the population at large. The 
sisterhood method, refined according to the 
recommendations above, can be such an alternative.
The method, as this study shows, will somewhat 
underestimate the real mortality situation even when 
questions are restricted to deaths of ever-married 
women. This conclusion can be drawn on the basis of the 
results of the present study which compares the 
information collected in the sisterhood survey with the 
information recorded in a comprehensive surveillance 
system. However, when the sisterhood information is 
compared with the Matlab surveillance system 
information, it can be concluded that the sisterhood 
method fulfils its basic purpose, which is to give an 
indication of the level of maternal mortality in 
situations where no other data exist. Moreover, the 
method has the prospect for being extended to include 
questions on causes of death, timing of death relating 
to pregnancy and delivery, and place of delivery. More 
research is needed on the prospects for inclusion of 
additional questions such as place of death.
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In the last several decades, there have been concerted 
national and international efforts to lower infant and 
child mortality in developing countries. As a result, 
many poor nations have saved many young lives. This 
provides encouragement for achieving similar success in 
the field of maternal mortality. The knowledge now 
exists to make childbearing safe. What is required is 
broad public support and a strengthening of political 
will to take up the challenge posed by high maternal 
mortality. The time must come when a woman in 
childbearing need not fear losing her life, nor say, 
like Tanzanian mothers-to-be, "I am going to the sea to 
fetch a new baby, but the journey is long and dangerous 
and I may not return' (WHO, 1989a:27).
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APPENDIX 1
Form used in the survey to collect addresses of brothersand sisters of deceased
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Appendix 1
Particulars of deceased (taken from the DSS record)
c i d k i d  Name Date or family
death head
Bari
name
Near Bari 
name
Address of parents of deceased (to be collected)
Name village family dead B a n  name Near B a n  
name
Addresses of surviving brothers and sisters
(to be collected)
of deceased
ClD k i d  Name sex family
head
B a n
name
Near Bari 
name
Appendix 2
(Women's Health Questionnaire, Matlab, Bangladesh)
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Women's Health Questionnaire, Matlab, Bangladesh.
Particulars of respondents (to be taken from DSS 
records):
Name:_____________________________
Registration no.:_________________
Current ID no. :
Age:
Sex:
1 male
2 female
Religion:
1 Muslim
2 Hindu
Marital status:
1 never-married
2 married
3 divorced
4 widow
5 separated
Area of residence:
1 MCH-FP
2 comparison
3 outside DSS
Section 1: Information about respondent's sisters
I would like to ask you about your sisters (born to the 
same mother). Please tell me
1. How many sisters have you ever had (including those 
who are now dead)?
number
00 have not had any sister (skip to Q49)
2. How many of your sisters are alive now?
number
3. How many of your sisters are dead?
number
255
4. Did any of your dead sisters die during pregnancy, 
childbirth, the three months after childbirth?
1 yes
2 no (skip to Q45)
3 don't know (skip to Q45)
5. How many of these dead sisters died during 
pregnancy, childbirth, or the three months after 
childbirth?
number
99 don't know
(Please check the DSS membership at the time of death 
for each of the reported sisters who have died during 
pregnancy, childbirth, or the three months after 
childbirth. Fill in one questionnaire for each such 
sister who was a DSS member).
6. What was her name?
Name:
7. When did she die?
year-- month
Information about the sister who died during pregnancy, childbirth, or the three months after childbirth
I am sorry to hear about your sister's death. I pray for 
the peace for her soul. I will ask you some questions 
about your dead sister.
8. Was it her first pregnancy in which she died?
1 yes
2 no
9 don't know
9. How many live births had she have?
number
99 don't know
10. How many stillbirths?
number
99 don't know
11. How many miscarriages?
number
99 don't know
256
12. How many induced abortions?
number
99 don't know
13. Now make how many pregnancies altogether? (check 
for consistency)
number
99 don't know
Timing of death relating to pregnancy or delivery
14. When did she die?
1
2
during pregnancy 
during delivery (skip to Q16)
3 after delivery (skip to Q17)
4 after abortion (skip to Q23)
9 don't know
15. If died during pregnancy, how many months was she 
pregnant when she died?
months
99 don't know
16. If died during delivery, how many months was she 
pregnant when she died?
months
99 don't know
[Ask Q17-Q22 if a woman died after delivery only].
17. How many months was she pregnant when she delivered?
months
99 don't know
18. What was the outcome of the pregnancy in which she 
died?
1 live birth
2 still birth
9 don't know
19. After the delivery, placenta
1 came out easily , normally (skip to Q21)
2 got stuck, needed help and took long time 
to take it out
3 did not come out
9 don't know
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20. Did something have to be done to induce placental 
delivery? If yes, what was done?
21. After delivery, was there any problem with your 
sister?
1 yes
2 no
9 don't know
22. What was the problem? (Write in details)
Now skip to Q25
[Ask Q23-Q24 if a woman died after abortion]
23. The abortion was
1 induced
2 spontaneous
9 don't know
24. How many months was she pregnant when the pregnancy 
was aborted?
months
99 don't know
Now skip to Q32.1
[Ask Q25-Q31 if a woman died during or after delivery]
25. Where did the delivery take place?
1 at your parents' house
2 at your brother-in-law's house
3 at hospital
4 on the way to hospital
5 other (specify)
9 don't know
26. Did the labour pains occur for
1 very short time (quick birth in less than half 
hour)
2 normal duration (less than 12 hours)
3 long time (more than 1 day)
4 very long time (more than 2 days)
9 don't know
27. Did the delivery take place normally?
1 yes
2 no
9 don't know
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28. Did something have to be done to bringabout the 
delivery? If yes, what was done? Describe in detail.
29. Did the baby come out the correct way (head first)?
1 yes
2 no
9 don't know
30. Did the baby get stuck?
1 yes
2 no
9 don't know
31. How many days after the delivery did she die?
days
99 don't know
Please check Q4. If the answer to Q4 is yes, then ask 
Q32.1-Q44.2.
Section 2: Cause of death information
Now I am going to ask you about a lot of symptoms she 
may or may not have had before she died. Just tell me 
about the symptoms she had during her final illness.
32.1. Was she in pain?
1 yes
2 no (skip to Q33.1)
9 don't know (skip to Q33.1)
32.2. Where was the pain?
1 head
2 belly
4 chest
8 legs
16 all over the body
32 waist; /
64 other (specify)
99 don't know
32.3. How was the pain described
1 dull and continuous
2 sharp, ripping pain
3 sharp, intermittent coming and going
4 heavy pregnancy/delivery pain
9 don't know
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32.4. H ow long did she have this pain?
— hours
99 d o n 't know
32.5. U n til she died?
1 yes
2 no
9 don't know
33.1. Was she b l e e d i n g from the vagina?
1 yes
2 no (skip to Q33.7)
9 don't know (skip to Q33.7)
33.2. H o w  long before she died d id it start?
—  - hours
9$) don't know
33.3. Was she b l e e d i n g right up to when she died?
1 yes
2 no
9 don't know
33.4. Was it so much that it s o a k e d  her clothes?
1 yes
2 no
9 don't know
33.5. D i d  s o m ething have to be done to stop b l e e d i n g ?
1 yes
2 no (skip to Q33.7)
9 don't know (skip to Q33.7)
33.6. What was that? De s c r i b e  in details.
33.7. D i d  she have anyr b r e a t h i n g  d i f f i c u l t y ?
1 yes
2 no
9 don't know
34.1. Was she b l e e d i n g  from a n y w h e r e  else?
1 yes
2 no (skip to Q35.1)
9 don't know (skip to Q35.1)
34.2. W h e r e  from?
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34.3. How long before she died did it
— hours
99 don' t know
34.4. :How long did it last?
— hours
99 don' t know
34.5. Until she died?
1 yes
2 no
9 don' t know
35.1. Did she have any fever?
1 yes
2 no (skip to Q36)
9 don' t know (skip to Q36)
35.2. How long did it last ?
days
99 don't know
35.3. Until she died?
1 yes
2 no
9 don't know
36. Had she been vomiting?
1 yes
2 no
9 don't know
37.1. Did she have a cough?
1 yes
2 no
9 don't know
37.2. Coughing blood?
1 yes
2 no
9 don't know
«—10000 Did you notice anything unusual about
1 yes
2 no (skip to Q39.1)
9 don't know (skip to Q39.1)
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38.2. What sort?
1 pale
2 yellow
3 blue
9 don't know
39.1. Did she have any difficulties with urination?
1 yes
2 no (skip to Q40.1)
9 don't know (skip to Q40.1)
39.2. Painful urination?
1 yes
2 no
9 don't know
39.3. Was the frequency of urination reduced or stopped?
1 yes
2 no
9 don't know
40.1. Was any part of her body swollen?
1 yes
2 no (skip to Q41.1)
9 don't know (skip to Q41.1)
40.2. What part?
1 belly
2 face
4 arms, legs, toes and face;
8 face and/or head 
16 whole body;
32 other (specify)
99 don't know
40.3. How many months was she pregnant when you first 
notice this?
months
99 don't know
41.1. During her last illness, did she ever collapse?
1 yes
2 no
9 don't know
41.2. Did she lose consciousness?
1 yes
2 no
9 don't know
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41.3. Did she shake or convulse?
1 yes
2 no
9 don't know
41.4. Was there any foaming from her mouth after 
convulsion?
1 yes
2 no
9 don't know
41.5. Did she have a locked jaw and/or strange smile 
her face during the convulsion?
1 yes
2 no
9 don't know
42. Did she have epilepsy?
1 yes
2 no
9 don't know
43. Was she ever told that she had high blood pressure?
1 yes
2 no
9 don't know
44.1. Is there anything else that you know about her 
illness or death that we have not covered here?
1 yes
2 no
44.2. If yes, what is that? Describe in detail.
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Section 3: Information about 14-44 years' old sister who 
died from causes other than pregnancy or 
delivery:
45. Did any of your 14-44 years' old sisters die from 
causes other than pregnancy/delivery?
1 yes
2 no (skip to Q49)
9 don't know (skip to Q49)
46. If yes, how many?
number
99 don't know
(Please check the DSS membership at the time of death 
for each of the reported 14-44 years old sisters who 
died from causes other than pregnancy or delivery. Fill 
in one questionnaire for each such sister who was a DSS 
member).
47. What was her name?
Name:
48. How old was she at the time of death?
years
99 don't know
48a. How did she die? (Please give a brief description)
Section 4: Information about respondent
Ask Q49-Q56 to all respondents.
49. Have you ever been to school (not in Maktab)?
1 yes
2 no (skip to Q51)
50. What was the last grade in school you completed?
grade
51. Which of the following items do you (or any member 
of the household) possess?
1 bedstead
2 quilt
4 hurricane lamp 
8 bicycle;
16 any watch 
32 radio 
64 television;
99 none of the above
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52. What do you think is the ideal place for delivery? 
1st delivery 2nd and above deliveries
1 1 husband's house
2 2 parents' house
3 3 in the place wheredoctor or hospital available
4 4 others (specify)
53. Who do you think should assist the delivery?
1 relative(s)
2 Dai or TBA who is a relative
4 Dai or TBA who is not a relative
8 doctor or hospital attendant
16 others (specify)
99 don' t know
54. There are some danger signs which develop during 
pregnancy. Do you know what those signs are?
1 yes
2 no (skip to Q56)
55. What are the signs?
1 bleeding from the vagina
2 severe headaches
4 severe vomiting8 high fever
16 severe pain in the belly
32 unusual swelling of legs, arms, or face
99 other (specify)
56. What is the most important thing that you think 
should be available in your community to make 
pregnancy or delivery safer?
1 Dai or TBA
2 nurse or midwife
3 doctor
4 hospital
5 roads and communication
99 others (specify)
Ask Q57-Q61 to those respondents who reported death of 
an adult sister
57. Are you
1 younger
2 twin
3 older than your dead sister?
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58. Were you married at the time your sister died?
1 yes
2 no
59. Where did you and your sister live in the year in 
which she died?
1 in the same household
2 in the same bari
3 in the same village
4 in different villages but within the same
Upazila
5 other (specify)
9 cannot remember
60. Were you present at the time your sister died?
1 yes
2 no
Where did your sister die?
1 at your parents' home
2 at your brother-in-law's home
3 at hospital/Thana health centre
4 other (specify)
9 don't know
Thank you very much.
Name of the interviewer: 
Date of interview:
